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Decision Documents for
Atrazine

Combined PDF document consists of the following:

o Finalization of Atrazine IRED, and Completion of
Tolerance Reassessment and Reregistration
Eligibility Process (April 6, 2006)

e Revised Atrazine IRED (October 31, 2003)

e Atrazine IRED (January 2003)
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On January 31, 2003 EPA issued an Interim Reregigration Eligibility Decison (IRED) for the
herbicide atrazine. On October 31, 2003 EPA issued a Revised IRED for atrazine. In these
documents, the Agency assessed whether pesticide products containing arazine as an active ingredient
were digible for reregigtration considering al relevant issues except those relating to cumulative risks
associated with potentia exposures to atrazine and other sructurdly-related members of the chlorinated
triazine class of pesticides, including Smazine, propazine, and their three chlorinated degradates. These
pesticides share acommon neuroendocrine mechanism of toxicity which results in both reproductive and
developmental consequences. Before tolerances can be considered fully reassessed or the Agency can
make afind determination of reregidration digibility, the Food Quality Protection Act (FQPA) requires
the Agency to evauate food tolerances on the basis of cumulative risk from substances sharing a
common mechanism of toxicity.

The Agency recently completed its cumulative risk assessment for the chlorinated triazine class
of pesticides and has concluded that, with the mitigation measuresin the 2006 Smazine Reregidration
Eligibility Decison and the 2003 atrazine IREDs, the cumulative risks associated with these pesticides
are below the Agency’sleve of concern. The cumulative risk assessment and supporting documents
are avallable in the public docket EPA-HQ-OPP-2005-0481 located on+-linein the Federa Docket
Management System (FDMS) http://Awww.regulations.gov. Based on that assessment, EPA has now
concluded, after taking into account the cumulative risks associated with exposures to dl of the triazines,
that dl of the established tolerances for the triazine herbicides propazine, Smazine, and atrazine mest the
safety standard under Section 408(b)(2)(A) of the FFDCA, taking into account the provisions of
Sections 408(b)(2)(C) and 408(b)(2)(D).

In other words, the Agency has found that there is a reasonable certainty that no harm will result
to the generd U.S. population, infants, children, or other mgor identifiable subgroups of consumers
from aggregate exposure (from food, drinking water, and non-occupationa sources) to cumulaive
resdues of atrazine and the other chlorinated triazine pesticides. With that finding, and the earlier
findings contained in the 2003 IREDSs for atrazine, the Agency has now completed its task under section
4(g) of FIFRA of determining whether products containing atrazine are digible for reregistration, and it
has completed its reassessment of atrazine tolerances under section 408(q) of the FFDCA. Please note
that individud regidrations of products containing atrazine will not be consdered reregistered until they
have successfully completed product-specific reregidration.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

OFFICE OF
PREVENTION, PESTICIDES
AND TOXIC SUBSTANCES

CERTIFIED MAIL

Dear Registrants:

This is to inform you that the Environmental Protection Agency (hereafter referred to as
EPA or the Agency) has completed its revised Atrazine Interim Reregistration Eligibility
Decision (IRED), consistent with the Consent Decree, as amended, entered in Natural Resources
Defense Council v. Whitman, Case Number C -99-3701 CAL, N. D. California (2002)). It does
not alter the conclusions of the January 31, 2003 IRED document except as described below.
There will be a 90-day public comment period for this document. At a later date, the Agency
will publish a comprehensive atrazine IRED incorporating changes, if any, resulting from public
comment and combining the January and October documents into one document.

In August 2002, the court supervising the implementation of the Consent Decree granted
a request from EPA and Natural Resources Defense Council (NRDC) that the Decree’s deadline
for the atrazine IRED be extended. The new schedule included the completion of an IRED by
January 31, 2003, and a revised IRED by October 31, 2003. The amended Consent Decree states
that the revised Interim RED for atrazine must address the following: (1) data received by EPA
prior to February 28, 2003, relating to the potential effects of atrazine on amphibian species; and
(2) to the extent not addressed in the January 31, 2003 Interim RED, data, received prior to
February 28, 2003, relating to the association between atrazine exposure and the incidence of
prostate or other cancer in humans. The amended Consent Decree also specifies that EPA is to
hold FIFRA Science Advisory Panel (SAP) meetings on these two issues.

Ecological monitoring of watersheds was required in the January IRED due to the
potential for community-level and population-level risk to aquatic ecosystems from atrazine.
The January IRED states that to mitigate these ecological risks to aquatic communities, the
Agency is requiring that atrazine registrants, in consultation with EPA, develop a program under
which the registrants monitor for atrazine concentrations and mitigate environmental exposures
if EPA determines that mitigation is necessary. The program will focus on watershed impacts of
atrazine use.

This revision to the January 31, 2003 IRED consists of three sections: 1) potential
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association between atrazine exposure and the incidence of prostate cancer and other cancers in
humans; 2) potential effects of atrazine on amphibian endocrinology and development; and 3)
ecological monitoring and mitigation of atrazine in watersheds. In each section, this document
summarizes the conclusions in the January IRED pertaining to the section, developments since
the IRED, and next steps, as appropriate. The technical documents supporting these revisions
are listed below and appended to this IRED.

Review of Atrazine Cancer Epidemiology,

Potential Effects of Atrazine on Amphibian Gonadal Development,

Final Reports of the Atrazine Ecological and Monitoring Subgroups,

Atrazine Ecological Subgroup Final Report: Recommendations for aquatic

community Level of Concern (LOC) and method to apply LOC(s) to monitoring

data,

Microcosm and Mesocosm Data,

Atrazine Toxicity Data for CASM Simulations,

CASM Results: Steinhaus Similarity Toxicity Scenario,

Comparison of Annual Average CASM Steinhaus Similarity for a Series of

Chemographs Calculated with the Logistic Regression vs. Actual CASM

Simulations,

Comparison of Simulated Change in Annual Production for Phytoplankton,

Periphyton, Macrophytes, Zooplankton, Benthic Invertebrates, and Fish for

CASM Parameterizations,

Decrease in Annual Total Production,

K. Atrazine Ecological Monitoring Program Subgroup: Recommendations for
Monitoring Design, and

L. Assessment of Potential Mitigation Measures for Atrazine, February 13, 2003.

o0 >

mmm

[

—

Potential Association Between Atrazine Exposure and Prostate Cancer and Other Cancers
in Humans

January 31. 2003 IRED

The Agency’s human health risk assessment for the January 31, 2003, IRED did not
include a quantitative risk assessment for cancer due to a determination by the EPA, consistent
with conclusions reached by the SAP (June 2000), that it is unlikely that atrazine's cancer mode
of action in the Sprague-Dawley rat is operative in humans. EPA’s Cancer Assessment Review
Committee (CARC), in accordance with the 1999 Draft Guidelines for Carcinogen Risk
Assessment, classified atrazine as “not likely to be carcinogenic to humans.”

The review of the cancer epidemiology study for the January 31, 2003, IRED did,
however, include epidemiological data on workers at the Syngenta St. Gabriel Louisiana plant
where atrazine is manufactured. The study reported a statistically significant increase in the
incidence of prostate cancer among plant workers. The Agency, upon review of this study,
requested additional information on the exposure profile of the employees diagnosed with
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prostate cancer and this information was provided and reviewed. Based on this review, it
appeared that most of the increase in prostate cancer incidence at the St. Gabriel plant was likely
due to intensive prostate specific antigen (PSA) screening of employees. The study was
insufficiently large and had limitations that prevent ruling out atrazine as a potential contributor
to the increase observed. On balance, however, a role for atrazine seemed unlikely because
prostate cancer was found primarily in current employees who received intensive PSA screening;
there was no increase in advanced tumors or mortality; and proximity to atrazine manufacturing
did not appear to be correlated with risk.

Other cancers besides prostate were found to have an elevated, though not statistically
significant, increase in risk at the St. Gabriel plant. Other studies have suggested an increased
risk for ovarian, breast, and other cancers, including non-Hodgkin’s lymphoma (NHL).
However, EPA had previously concluded that these studies were at best preliminary and should
not serve as a basis for implicating atrazine as a human carcinogen due to their methodological
limitations.

July 17, 2003 SAP

To further analyze the question of exposure to atrazine and prostate cancer, an SAP
meeting was held on July 17, 2003 (http://www.epa.gov/scipoly/sap/index.htm). Given the
limited nature of the new cancer data that stimulated the request for a second SAP meeting,
EPA’s submission to the SAP focused primarily on the new prostate cancer data rather than the
epidemiological data that the SAP in 2000 had judged inconclusive or later studies received
since 2000 that EPA found to be inconclusive. EPA asked the Panel to comment on the
Agency’s conclusion regarding prostate cancer and particularly the preliminary results from a
nested case-control study of the St. Gabriel manufacturing plant in Louisiana. In addition to this
study, the SAP was provided with other epidemiological studies on atrazine exposure and
prostate cancer, a review by the Agency discussing the St. Gabriel data and epidemiological data
bearing on prostate cancers, comments from four external peer reviewers, a Syngenta-sponsored
expert panel review, and comments by the Natural Resources Defense Council. As stated in the
January IRED, EPA’s view of the study was that the increase in PSA screening for the St.
Gabriel workers could explain the increase in prostate cancer observed in these workers and
therefore a role for atrazine seemed unlikely. EPA acknowledged, however, that due to
limitations in the St. Gabriel study, atrazine could not be ruled out as a potential causal factor.

The SAP’s analysis of the St. Gabriel study differed to a degree from the Agency’s
conclusion. The SAP did conclude that “the increase in Prostate Specific Antigen (PSA)
screening at the St. Gabriel plant likely led to an increase in the detection of cases of prostate
cancer.” Further, the Panel noted that “[s]ubstantive and persuasive arguments have been made
to support the EPA’s conclusion that PSA screening could explain the observed increase in
prostate cancer incidence in the workers.” Nonetheless, the Panel did not believe there was
sufficient evidence to conclude that it was “unlikely” that atrazine had a role in the increased
prostate cancer cases seen in the St. Gabriel study “given the severe limitations of the St. Gabriel
study, particularly those pertaining to small sample size, questionable exposure assessment and
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lack of an appropriate comparison group.” According to the SAP, PSA screening may be only a
“partial explanation” for the increase in prostate cancer seen in the St. Gabriel study and that
“atrazine cannot be ruled out as a potential cause.”

The Agency agrees with the SAP’s analysis and has rewritten its conclusion as follows:

The increase in prostate cancer incidence at the St. Gabriel plant in Louisiana is
consistent with the intensive PSA screening. This is because prostate cancer was found
primarily in active employees who received intensive PSA screening, there was no
increase in advanced tumors or mortality, and proximity to atrazine manufacturing did
not appear to be correlated with risk. No evidence was identified, such as dose-response
evidence, that permit a determination that some of the increase was likely due to
exposure to atrazine although atrazine exposure cannot be ruled out at this time as a
cause. However, the study was insufficiently large and suffered from other limitations
that prevent a determination that all of the increase in prostate cancer was probably due
to the intensive screening program. Therefore, EPA concludes that the St. Gabriel study
does not contribute any evidence supporting atrazine as a likely human carcinogen. (see
Appendix A)

The SAP suggested that the Agency consider additional analysis of the St. Gabriel
cohort. However, the resulting sample size would still limit the opportunity to draw further
conclusions. The Agency questions whether additional analysis is warranted for other potential
risk factors (such as smoking, diet and previous work history, and non-occupational or pre-
employment exposure to triazine herbicides). Because of the way the study was designed, this
information is not available to investigators and it may not be feasible to obtain such information
for the St. Gabriel workers.

The other epidemiologic studies investigating the relationship between atrazine exposure
and prostate cancer did not alter the Panel's opinion that the evidence presented is inadequate to
support the Agency's conclusion of atrazine as an "unlikely" cause of prostate cancer seen in the
St. Gabriel study. One study by Mills (1998) found a borderline statistically significant positive
association between atrazine use by county with prostate cancer incidence rates in African
American males. A second study by Alavanja et al. (2003) showed no association of self-
reported atrazine exposure with prostate cancer in cohort analysis of pesticide applicators.

Epidemiological Data on Other Cancers

EPA has re-reviewed the epidemiological data regarding atrazine and cancer that were
examined for the SAP meetings on atrazine in 2000 and 2003. EPA has also reviewed data that
have become available since the latest meeting of the SAP in 2003. The results of those reviews
are also summarized in Appendix A to this document. In brief, the Agency does not find any
results among the available studies that would lead us to conclude that a potential cancer risk is
likely from exposure to atrazine.
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Even though the epidemiological evidence and animal data, when viewed separately, do
not support a positive cancer finding for atrazine, EPA examined the totality of animal and
human data to determine if that approach showed that atrazine was likely to cause a carcinogenic
response in humans. Specifically, EPA reviewed the available animal data to determine if a
mechanism could be identified which supports the biological plausibility of atrazine as a human
carcinogen taking into account the tumors that were identified in the epidemiological data. This
review showed that (1) lymphomas, including NHL, were generally not seen in atrazine animal
bioassays; (2) a mechanistic role for atrazine contributing to NHL has not been identified in
laboratory studies; (3) tumors at any endocrine site other than mammary gland tumors in female
SD rats (e.g., prostate, ovarian tumors) have not been identified in atrazine bioassays; (4) the
SAP concluded in 2000 that the mammary gland tumors in rats caused by atrazine are produced
via a mechanism not relevant to humans; and (5) the endocrine tumors that have been raised in
epidemiological studies (other than mammary gland tumors) can not be biologically tied to
atrazine’s mode of action (i.e., decrease prolactin, decrease luteinizing hormone (LH) and
suppression of ovulation). Thus, at this time, joint consideration of the available animal cancer
and mode of action data and epidemiological studies, does not indicate that atrazine is likely to
cause cancer in humans.

Conclusion

In the January 31, 2003 IRED, EPA concluded that, considering the animal data and the
human epidemiological data, atrazine is “not likely to be carcinogenic in humans”. That
conclusion allowed EPA to find that there is a reasonable certainty of no harm from exposure to
atrazine so far as cancer risk is concerned. Results in the St. Gabriel study and other recent
epidemiological studies regarding atrazine’s potential link to cancer do not alter that conclusion.
Further, any weight attributable to these data is weakened by the data in animals that fail to
reveal any mechanism of action for atrazine consistent with the cancers observed in the studies.
Accordingly, EPA concludes that atrazine is not likely to be a human carcinogen."

Next Steps

Since the July 2003 SAP meeting, EPA has received two new pieces of information: (1) a
report from the National Cancer Institute (NCI) re-analyzing previous epidemiologic studies of
atrazine and non-Hodgkin’s lymphoma using hierarchical techniques to adjust for the effects of
multiple exposures; and (2) a nested case-control study conducted for Syngenta of workers at the
St. Gabriel plant using more detailed job histories to evaluate exposure indices. The Agency
plans to conduct a comprehensive review of both studies. EPA’s preliminary view of these
studies is discussed in Appendix A. EPA is also expecting to receive additional epidemiological
studies and analyses concerning atrazine and cancer from the NCI’s Agricultural Health Study in
the next one to two years. These studies and analyses include the following: an update of the
Agricultural Health Study on prostate cancer capturing additional prostate cancer cases; an
analysis of all the non-Hodgkin’s lymphoma cases reported in the Agricultural Health Study; and
a special analysis of all cancers related to atrazine exposure in the same Agricultural Health
Study cohort. The latest projection is that the NCI will complete these studies and analyses in
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mid-2005.

After all of the information has been submitted and reviewed, the Agency plans to
convene another SAP meeting concerning atrazine and its possible association with carcinogenic
effects. At that meeting, EPA intends to present the SAP with all of the data bearing on atrazine
and cancer, including the old and new epidemiology studies. In the meantime, EPA will
continue its review of all new data submissions. If at any time, results from any of the new data
submissions raise significant questions that would benefit substantially from SAP review prior to
submission of all of the data, the Agency will hold a SAP meeting before all aspects of the
Agricultural Health Study are completed.

EPA intends to thoroughly review any SAP report from any future meeting, once issued,
and to revise its determinations regarding the cancer potential of atrazine, as necessary. Any
revisions will be included in either a revision to the October 31, 2003 IRED or the final
reregistration decision for atrazine depending on the timing of the future SAP meeting relative to
issuance of the final atrazine reregistration decision.

Potential Effects of Atrazine on Amphibian Endocrinology and Development

January 31. 2003 IRED

In the ecological risk assessment for the January 31, 2003 IRED, the Agency did not
suggest that endocrine disruption, or potential effects on endocrine-mediated pathways, was
regarded as a regulatory endpoint for ecological effects. Nor did the Agency have reliable
evidence at that time to state that atrazine caused endocrine effects in the environment. The
IRED stated that based on the existing uncertainties in the available database, atrazine should be
subject to more definitive testing once the appropriate testing protocols have been established.
The Agency was aware that several pertinent studies were being performed by researchers that
may reduce some of the uncertainties in understanding potential atrazine effects on amphibian
endocrinology and reproductive and developmental responses.

June 17-20, 2003 SAP

Since the January IRED, the Agency has conducted a comprehensive evaluation of the
available data regarding the potential effects of atrazine on amphibian gonadal development and
presented its assessment for external peer review to a SAP in June 2003. In a May 29, 2003
white paper, the Agency summarized seventeen studies consisting of both open literature and
registrant-submitted laboratory and field studies involving both native and non-native species of
frogs (see Appendix B). In its white paper the Agency concluded that none of the studies fully
accounted for environmental and animal husbandry factors capable of influencing endpoints that
the studies were attempting to measure. The Agency also concluded that the current lines-of-
evidence did not show that atrazine produced consistent effects across a range of exposure
concentrations and amphibian species tested.
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Based upon this assessment, the Agency concluded and the SAP agreed that there is
sufficient evidence to formulate a hypothesis that atrazine exposure may impact gonadal
development in amphibians, but there are currently insufficient data to confirm or refute the
hypothesis (http://www.epa.gov/oscpmont/sap/2003/June/junemeetingreport.pdf). Because of
the inconsistency and lack of reproducibility across studies and an absence of a dose-response
relationship in the currently available data, the Agency has determined that it does not change
the conclusions reached in the January 31, 2003 IRED regarding atrazine’s effects on
amphibians.

Next Steps

Based on the conclusions from the Agency’s white paper and recommendations of the
SAP, the Agency will seek additional data to reduce uncertainty regarding the potential risk to
amphibians (http://www.epa.gov/oscpmont/sap/2003/june/dataevaluationreports.htm). This data
collection will follow the multi-tiered process outlined in the Agency’s white paper. This
approach to collecting additional information through further studies, which was endorsed by the
SAP, can be used to address uncertainties associated with the potential causal relationships
between atrazine exposure and gonadal development and characterize the nature of any
concentration-response relationship.

Ecological Monitoring and Mitigation of Atrazine in Watersheds

January 31. 2003 IRED

The ecological risk assessment for the January IRED stated that the Agency has
ecological risk concerns from the use of atrazine and identified the potential for community-level
and population-level risk to aquatic ecosystems at prolonged concentrations of atrazine from 10
to 20 ppb. To mitigate these ecological risks to aquatic communities and to determine that
atrazine is eligible for reregistration, the Agency required that atrazine registrants, in
consultation with EPA, develop a program under which the registrants monitor for atrazine
concentrations and mitigate environmental exposures if EPA determined that mitigation is
necessary. This program would focus on watershed impacts of atrazine use.

The January IRED further stated that the program will include an appropriate ecological
level of concern (LOC), identified by EPA; development of a protocol for a monitoring program
that specifies the frequency, location, and timing of sampling, as well as an appropriate
coordination with Total Maximum Daily Load (TMDL) programs; triggers for mitigation
measures; and description of mitigation measures that will be taken if triggers are exceeded.
This monitoring and mitigation program would be designed, conducted and implemented on a
tiered watershed level and must be consistent with existing state and federal water quality
programs.

Follow-up to January 31, 2003 IRED
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The following description highlights how EPA developed the specifics of the ecological
monitoring and mitigation program consistent with the January 2003 IRED. The Office of
Pesticide Programs, the Office of Research and Development, and the Office of Water
collaborated to integrate and develop this program.

Level of Concern (LOC)

The sensitive endpoint in the ecological assessment for atrazine is a change in the
structure and function of primary producers in the aquatic community. Concentrations of
atrazine that affect plant productivity and community structure typically occur at levels lower
than those that directly intoxicate fish and aquatic invertebrates. By focusing on aquatic plant
community structural changes, the most sensitive endpoint, the Agency intends to protect fish
and invertebrates from the direct effects of atrazine as well as the effects that atrazine could have
on the habitat and food sources of aquatic animals (see Appendices C- K).

The Level of Concern (LOC) was derived to ensure that the atrazine concentrations in
watersheds will not cause significant changes in aquatic plant community structure. The LOC is
based on an analysis of 25 microcosm and mesocosm studies cited in the Final Report of a report
provided in Appendix D. To establish the LOC, it was necessary to quantify the results of the
mesocosm and microcosm studies by rating their reported results based on the significance of the
effects on aquatic plant productivity and community structure. Each study was analyzed to
establish the reported effect(s) and the atrazine exposure profile, which reflects the magnitude,
frequency and duration of atrazine concentrations in the study. This analysis revealed a wide
range of study designs and quality and also indicated that a wide range of atrazine exposure
profiles could result in significant change in aquatic community productivity and structure. A
method was developed to separate the reported results on plant community productivity and
structure observed in these studies into those that were significant versus those with slight to no-
effects.

Since atrazine exposure profiles in natural systems, in this case streams, will typically be
complex, it was necessary to develop a method to analyze monitoring data to determine when
monitored exposure profiles are functionally-equivalent to those profiles observed in mesocosm
and microcosm studies showing significant changes when the monitored profiles are
functionally-equivalent to those studies that showed no significant effects.

Using a range of atrazine exposure profiles representative of those that caused significant
effects in the microcosm and mesocosm studies, as well as those that did not result in significant
effects, an ecological food chain model that predicts changes in aquatic communities in streams
(in this case, Comprehensive Aquatic Systems Model, CASM), was used to develop the means
of interpreting whether or not any atrazine exposure profile observed in the monitoring study
would likely be associated with a significant effect on aquatic communities. These analyses
determined that a community similarity index (CSI) that quantifies the average changes in
biomass for plant species of the modeled aquatic community, is the most useful model parameter
to segregate those mesocosm and microcosm studies that exhibited significant effects from those
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that did not. Conceptually, this index is consistent with the observed effects of atrazine on
primary producers in aquatic ecosystems. More specifically, through this analysis it was
determined that an average CSI change of 5% or greater over the course of a study reasonably
discriminated micro- and mesocosm exposure profiles associated with significant effects (i.e.,
irreparable changes to ecosystems) from those that did not show significant effects.

Consequently, these analyses establish the LOC as any measured atrazine exposure
profile obtained through a monitoring study that would result in a predicted 5% or greater
average change in the CSI through the use of CASM. Additional analyses over the duration of
the three year monitoring study will evaluate the use of additional aquatic community models
(e.g., Aquatox), and comparable modeled indices, to provide additional model options for States,
Tribes or other parties to evaluate data that may be collected in other monitoring programs.

Monitoring Program Protocol

The monitoring protocol is initially focused on flowing water bodies (i.e., streams)
associated with corn and sorghum production (see Appendix K). Future efforts (see below) will
address the need to monitor estuaries and water bodies associated with sugarcane production. In
addition, results of raw water monitoring from the on-going atrazine monitoring program for
drinking water, as described in the January 31, 2003 IRED, will be analyzed to determine its
potential utility in evaluating potential ecological effects in static water bodies.

The purpose of the monitoring program in flowing waters is to estimate the magnitude
and extent to which water bodies with the greatest potential vulnerability to atrazine exposure
(primarily based on atrazine use and runoff potential) are exceeding the level of concern
consistent with the atrazine ecological risk assessment, which was described above. The initial
analyses identified three tiers of watersheds relevant to atrazine use in corn and sorghum. The
first tier of approximately 10,000 watersheds had some level of atrazine use on corn and
sorghum. The watersheds identified in this assessment were primarily at the 5", or Hydrologic
Unit Code (HUC)-10/11, level of a hierarchal system of mapping watersheds established by the
United States Geological Survey (USGS). At this level, watersheds are typically 40,000 to
250,000 acres in size. From this first tier, a second tier of 5,860 HUC-10/11 watersheds was
identified based on use intensities of 0.25 1b active ingredient (ai)/county acre or higher. From
this second tier of watersheds, a third tier of 1,172 watersheds was identified based on their
predicted potential to be among the most vulnerable to atrazine surface water loading from use
on corn and sorghum. Through the development of a statistically-based survey design, EPA then
selected 40 HUC-10/11 watersheds which will give a statistical representation of the third tier of
1,172 such watersheds predicted to be most potentially vulnerable. These 40 monitored
watersheds are located in 10 states: Ohio, Indiana, Kentucky, Illinois, lowa, Missouri, Nebraska,
Minnesota, Tennessee, and Louisiana. The selected watersheds averaged 129 square miles in
size, with a median size of 121 square miles. Monitoring sites (index sites) will be located in
flowing water bodies within the 40 watersheds. Two years of monitoring results from these sites
will be compared to the LOC values. The registrant shall collect monitoring samples every 4
days prior to, during, and following the growing season. In addition, the registrant is required to
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monitor 10 watershed sites daily following flow events to better estimate temporal variability for
the data collected in the remaining 30 watersheds. Based on the results from the two-year
monitoring study in each watershed, as interpreted by the LOC, the Agency will evaluate the
need for more monitoring and/or mitigation actions in the 40 HUC-10/11 watersheds and the
implications, if any, for the larger set of 1,172 most potentially vulnerable watersheds.

Future Monitoring Decisions for Other Water Bodies

Estuaries will not be monitored in 2004. Discussions will be conducted with the Oceans
and Coastal Protection Division in the Office of Wetlands, Oceans, and Watersheds (OWOW) to
review all relevant data to determine whether and to what extent monitoring for levels of atrazine
should be undertaken for estuaries. The role of dilution and transport in estuaries must be
determined. It may be possible to gather some information on these parameters by looking at
nitrate concentrations or other chemical as a marker to ascertain how to approach an estuary
monitoring program. This analysis will be completed by March 2004. If it is determined a
monitoring study is required, it is recognized additional efforts will be necessary to develop a
monitoring program.

To evaluate the potential for ecological concerns in static water bodies (i.e., lakes and
reservoirs), raw water data on atrazine concentrations collected from the approximately 140
Community Water Systems that are being monitored for human health concerns will initially be
used. In addition, the registrant will provide historical data from the Voluntary Monitoring
Program (VMP) sites. The methods used to determine the LOC for flowing water bodies are
amenable for use in static water bodies. The EPA must determine on a statistical and ecosystem
basis to what extent the monitoring data from the drinking water monitoring program should be
interpreted for a given water body and how statistical inferences from the results of this set of
static water bodies can be made to a larger population of potentially vulnerable static water
bodies. This information will provide the basis for developing a monitoring strategy for static
water bodies.

A strategy will be developed to select the most appropriate locations and number of sites
for monitoring atrazine in sugarcane growing areas. The sugarcane use area is a unique situation
which has clear freshwater and estuarine issues. As a pilot, the registrant has offered to monitor
four additional sites distributed between Louisiana and Florida with one being the Iberville
Community Water System already designated for increased monitoring in the drinking water
program. The selection of these pilot sites for evaluating potential ecological effects and the
protocol for monitoring will be completed by March 2004.

Triggers for Mitigation Measures in Flowing Water Bodies

For the 40 watersheds, the registrant shall monitor an index site within the watershed for
two years, regardless if a decision to initiate remediation occurs in the first year. If monitoring
within a watershed indicates exceedences of the 5% average CSI threshold, based on CASM
model results, in each of the two years, the registrant will initiate and conduct a TMDL or
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comparable watershed management program within the particular watershed where the
exceedence occurred, consistent with the state’s ongoing TMDL or watershed program. If a
TMDL or comparable watershed management program is already in place by USDA, state, or
other entity in a given watershed, the registrant will then work with these existing programs to
address the atrazine exceedence. If an exceedence occurred in the first year of sampling within a
watershed, the registrant will, at a minimum initiate stewardship outreach, preferably through an
existing USDA or state-sponsored watershed management program if one exists.

If an index site in a watershed has exceeded the similarity threshold over a two year
period, the registrant shall initiate and conduct a TMDL (or similar) program to reduce atrazine
concentrations associated with the stream reach at the index site by additional monitoring and
managing atrazine uses in those portions of the watershed that feed into the index site and result
in the exceedences. At the same time, the registrant shall conduct additional monitoring at other
sites in the watershed suspected to be similar to the index site in order to determine if other water
bodies in the watershed also exceed the 5% similarity threshold. If these areas are determined to
exceed the similarity threshold, then the registrant shall initiate and conduct TMDL (or similar)
mitigation in those areas.

The registrant must also initiate and conduct remediation immediately in any watershed
which shows an exceedence of $ 15% of the CSI rather than wait for a second year of data.
However, monitoring will still continue at the original index site in the second year.

If monitoring results indicate an exceedence in one of the two years for a given index site
within a watershed, a decision regarding additional monitoring or other watershed management
activities will be based on the specific data for the location and the results of the overall study.
The data derived from all of the 40 watersheds will provide information needed to better quantify
and interpret sampling variability in the context of the exceedence threshold. These future
analyses will inform decision criteria for those cases where variability in monitoring data
overlaps uncertainties in the LOC derivation.

For an index site within a watershed, if monitoring results indicate no exceedences of the
5% average similarity threshold index based on CASM model results in each of the two years,
then no further action will be required in the watershed.

For all of the data collected in the 40 watersheds, interpretation of monitoring data after
two years would include an assessment as to whether or not unusual meterological conditions
(e.g., high or low rainfall) existed during the monitoring period. This could require a third year
of sampling to make an informed decision on a watershed's condition.

In addition, if States or Tribes use the same or comparable LOC and monitoring protocols
(e.g., comparable sampling frequencies and analytical techniques) at a selected stream reach
outside of the 40 watersheds, as described in the ecological and atrazine monitoring subgroup
reports (Appendix C-J), as well as, employ decision criteria comparable to those described
above, the registrant will initiate and conduct a TMDL or comparable watershed management

11
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program within that watershed if the State or Tribal data shows an exceedence of the LOC for
two years, consistent with the state’s ongoing TMDL or watershed program.

After the Agency receives the data from the 40 watersheds, it will be analyzed to
interpret the status of the 1,172 Tier 2 watersheds. Due to the nature of this monitoring design it
will be possible to make statistical inferences with the data collected from the 40 watersheds as
to the magnitude and extent to which LOC exceedences could be occurring in the remaining tier
of 1,172 watersheds considered to be the most potentially vulnerable. After these statistical
inferences are completed, a decision about monitoring in the remaining 1,172 vulnerable
watersheds will be made, with the understanding it is possible that further monitoring and/or
mitigation may be required of the registrant in these other watersheds.

Description of Mitigation Measures

The specific techniques to be employed by the registrant to reduce atrazine loads in a
watershed that has atrazine concentrations that exceed the LOC will be watershed specific and
undertaken in partnership with any existing watershed management programs. The registrant
will follow steps that are typically employed in the Clean Water Act TMDL program or similar
management programs as follows:

1. Problem Identification -
Identify pollutant causing impairment and impaired water body and determine the
pollutant reductions needed to achieve water quality standards (note that in this
specific situation exceedence of the atrazine LOC will have already established an
impairment and a cause, with the understanding that for a given water body
additional pollutants could also be contributing to biological impairment).

2. Current Situation and Desired Objective -
Indicate desired outcome of TMDL process.

3. Source Assessment -
Identify pollution source and contribution to impairment.

4. Allocation of loads -
Allocate the pollutant loadings among the various pollutant sources.

5. Implementation -
Describe actions to mitigate the sources of pollution (e.g., best management

practices).

6. Follow-up Monitoring -
Determine effectiveness of implemented mitigation measures.

7. Feedback Mechanism -

12
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Review of mitigation measures during implementation period to determine if
adjustments are needed.

The Clean Water Act requires that States identify waters that fail to attain water quality
standards and establish TMDLs at levels that attain or maintain their water quality standards.
EPA is required to review and approve or disapprove the list of impaired waters and TMDLs. If
EPA disapproves the State’s list or the TMDL, EPA is required to identify the impaired waters
or establish TMDLs. The States and EPA establish TMDLs in a particular watershed by
determining pollutant loads that will allow the attainment of water quality standards, analyzing
existing pollutant loads and sources, and specifying the pollutant load reductions necessary to
attain water quality standards. TMDLs are implemented through existing Federal, State or local
requirements and programs. EPA encourages TMDLs that are established and implemented as
part of an overall watershed strategy for improving water quality.

The Agency expects that the TMDL process (or similar watershed management program)
will result in mitigation measures that, when implemented, will effectively lower the level of
atrazine to below the level of concern. These mitigation measures could include: buffer zones,
different application or incorporation methods, restrictions on the timing of application due to
rain, and lower application rates. Implementation of these controls also will include
confirmatory follow up monitoring to insure that the atrazine levels are below the LOC. Given
the rapid progress the States have made by incorporating TMDL approaches in watershed
management programs, EPA is confident that management activities undertaken by the registrant
consistent with meeting the loading reductions identified in a TMDL are expected to be
successful in reducing loadings of atrazine. Since 1996, more than 9000 TMDLs have been
established and approved, leading to activities that have improved water quality. Pollutant
loadings have been reduced and water quality improved as reported by the Office of Water's
Office of Wetlands, Oceans and Watersheds (see http://www.epa.gov/owow/tmdl/). In the
unlikely event that implementation of loading reductions identified in TMDLs is not effective,
the Agency reserves the right to take further action under FIFRA to mitigate this risk from
atrazine and will consider, as appropriate, the benefits of atrazine use in the particular watershed.

Benefits of Atrazine Use
The total or national economic impact resulting from the loss of atrazine to control grass
and broadleafed weeds in corn, sorghum and sugarcane would be in excess of 2.0 billion dollars

per year if atrazine were unavailable to growers (Appendix L, “Assessment of Potential
Mitigation Measures for Atrazine”, February 13, 2003).

A watershed-specific analysis has not been factored into this assessment because of the
uncertainty surrounding potentially impacted watersheds and any required mitigation. However,
economic impacts could be expected to parallel those for drinking water as described below.

Specifically, EPA analyzed what would be the impact to the corn industry in areas in
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watersheds contributing to Community Water Systems which find atrazine concentrations
exceeding the Agency's level of concern, and found that growers would incur an average loss of
9 bushels per acre (nationwide corn yield averaged 138 bushels per acre in 2001), as well as an
increased cost for a replacement herbicide. This yield loss plus increased herbicide cost may
result in an average estimated loss of $28 per acre. This translates to a yearly loss of 1.6 billion
dollars of lost revenue annually nationwide.

Likewise, the impact to the sugarcane industry would also be substantial. If growers in
the watersheds contributing to the Community Water Systems which find atrazine concentrations
exceeding the Agency's level of concern, no longer had atrazine available to them, a 10 to 40
percent crop loss would be incurred along with an increase in alternative herbicide cost. This
translates to a yearly loss of $89.5 million but could be as much as $343.6 million if a 40 percent
loss were realized.

Finally, if atrazine were eliminated from the market, the most likely chemical broadleaf
weed control options would be post-emergence applied herbicides (dicamba, 2,4-D, bromoxynil,
and prosulfuron). Post-emergence application of herbicides carries certain risks. These include:
1) greater competition of the weeds with the crop early in the season as weed control is delayed
into the growing season; 2) crop injury from herbicides applied directly to the emerged crop and
weeds; and 3) if the opportunity to apply the herbicide is missed due to weather or some other
factor, there are fewer or no emergency remedies for weed control. Thus, there are non-
monetary costs that would be associated with the loss of atrazine as well as the substantial
financial impacts.

Determination of Interim Reregistration Eligibility

The Agency has determined that atrazine products are eligible for reregistration provided
that: (i) the circumstances described in this document (including implementation of any
ecological risk mitigation measures identified through the monitoring program) are realized; (ii)
any current data gaps and additional data needs are addressed; and, (iii) the consideration of the
cumulative risk for the triazines supports a final reregistration eligibility decision. Further we
have concluded that during the period of data collection and risk mitigation measures called for
in this document, the benefits of continued use of atrazine will outweigh any potential ecological
risk.

Although the Agency has not considered the cumulative risk for all the triazines, the
Agency is issuing this amendment to the interim reregistration eligibility decision now in order
to identify risk reduction measures that are necessary to support the continued use of atrazine.
Based on the current evaluation of atrazine, the Agency has determined that atrazine products,
unless used in accordance with the conditions of this document, would present risks inconsistent
with FIFRA. Accordingly, should a registrant fail to implement any of the risk mitigation
measures identified in this document, the Agency may take further regulatory action to address
the risk concerns from the use of atrazine products.

14
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Because the Agency has not yet considered cumulative risk for all of the triazines, this
reregistration eligibility decision does not fully satisfy the reassessment of the existing atrazine
food residue tolerances as called for by the Food Quality Protection Act (FQPA). When the
Agency has completed the cumulative assessment, atrazine tolerances will be reassessed in that
light. At that time, the Agency will reassess atrazine along with the other triazine pesticides to
complete the FQPA requirements and make a final reregistration eligibility determination. By
publishing this interim decision on reregistration eligibility and requesting mitigation measures
now for the individual chemical atrazine, the Agency is not deferring or postponing FQPA
requirements; rather, EPA is taking steps to assure that uses which exceed FIFRA’s unreasonable
risk standard do not remain on the label indefinitely, pending completion of assessment required
under the FQPA. This decision does not preclude the Agency from making further FQPA
determinations or tolerance-related rulemakings that may be required on this pesticide or any
other in the future.

What Registrants Need to Do
In order to be eligible for reregistration, registrants need to implement the risk mitigation
measures outlined above, which include, among other things, development and submission of the

following:

Potential Effects of Atrazine on Amphibian Endocrinology and Development

Phase I: Response of larval Xenopus laevis to estradiol: assessment of
development and gonadal morphology.
Response of larval Xenopus laevis to atrazine: assessment of development
and gonadal morphology.

Phase II:* Response of larval Xenopus laevis to atrazine: assessment of gonadal and
plasma sex steroid concentrations.

Phase III:*  Response of larval Xenopus laevis to atrazine: assessment of gonadal
aromatase activity.

Phase IV:*  Response of larval Xenopus laevis to atrazine and an aromatase inhibitor:
assessment of development, gonadal morphology, sex steroid
concentrations and aromatase activity.

Phase V:* Response of Rana pipiens to atrazine: assessment of reproductive fitness.

* Conducting the studies in phases II through V are conditional on the results from the
previous phase indicating an effect. For example, if morphological abnormalities are observed in
the gonads of larval Xenopus laevis after exposure to atrazine (Phase I) then the Phase II studies
on gonadal and plasma sex steroid concentrations would be conducted. However, if the Phase I
studies show negative results then the registrant does not need to proceed with the subsequent
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study. EPA requests to review all of the protocols before the studies are initiated.

Ecological Monitoring and Mitigation of Atrazine in Watersheds

Atrazine Monitoring For Potential Ecological Effects on Aquatic Communities: Part 1.
Flowing Water Bodies in Corn and Sorghum Use Areas.

Atrazine Monitoring For Potential Ecological Effects on Aquatic Communities: Part 2.
Water Bodies in Sugarcane Use Areas.

Atrazine Monitoring For Potential Ecological Effects on Aquatic Communities: Part 3.
Static Water Bodies.

Atrazine Monitoring For Potential Ecological Effects on Aquatic Communities: Part 4.
Estuarine Water Bodies.

Data Call-In data for the ecological monitoring of watersheds will be sent to Office of
Pesticide Programs (OPP) and Office of Water (OW), as well as the State or Tribe where the
data are collected. Once the monitoring data has been quality controlled it will be posted in
OW’s publically available STORET database.

If you have questions on this document, please contact the Chemical Review Manager,
Eric R. Olson at (703) 308-8067.

Sincerely,

Betty Shackleford, Acting Director
Special Review and Reregistration Division

12 Attachments
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FR TOXIC SUBSTANCES

OFFICE OF PESTICIDE PROGRAMS
SPECIAL REVIEW and REREGISTRATION

DIVISION
(7508C)

Debra Edwards, Ph.D., Director

Correction to the Existing Stocks Section in the January 2003 Atrazine IRED

The October 1, 2003 deadline for distribution of product by persons other than the registrant in Existing
Stocks provison in Chapter V, Section C of the January 2003 Atrazine IRED isincorrect. The new
Existing Stocks policy for products containing atrazine is as follows:

The Agency has determined atrazine products (other than product containing 4% or less atrazine active
ingredient) bearing old |abelg/labeling cannot be sold to end users after January 1, 2005 unless these
products have a sticker label attached which refers to supplementa labeling. The supplementd 1abel
must also be given out when it is sold to an end user. The products containing 4% or less arazine
active ingredient are not required to follow the January 1, 2005 date for sticker labels or supplemental
labels. However, any product with less than 4% active ingredient that is manufactured sx months after
receiving new EPA gpproved label must bear the revised labeling. The residentid turf products, 829-
268, 7401-318, 9404-72, 11715-347, and 51036-363 are a so exempt from this January 1, 2005
requirement. However, any of these products that are manufactured after January 1, 2005 must bear
the revised labeling.
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AND TOXIC SUBSTANCES
MEMORANDUM

SUBJECT:  ErratalAddendum Sheet for Changes to the Atrazine Interim Reregistration
Eligibility Decision.

FROM: Anne Overstreet
Specia Review Branch
Special Review and Reregistration Divsion

TO: Public Docket for Atrazine

Listed below are changes/clarifications added to the Atrazine Interim Reregistration
Eligibility Decision (IRED) which was published in January, 2003. The regulatory decision of
the IRED did not change as aresult of these clarifications.

1) The occupational and non-occupational mitigation areas were updated to reflect more recent
data. Because the Agency recently updated several scenarios using ORTEF data, arespirator is
no longer necessary for backpack sprayers.

2) Appendices A-H were added to the IRED. They are asfollows:

- Appendix A: Atrazine Use Patterns Eligible for Reregistration

- Appendix B: Studies Used to Support the Reregistration of Atrazine

- Appendix C: Technical Support Documents

- Appendix D: Citations Considered to Be Part of the Database Supporting the Interim
Reregistration Decision (Bibliography)

- Appendix E: Generic Data Call-In

- Appendix F: Product Specific Data Call-In

- Appendix G: EPA’s Batching of Atrazine Products for Meeting Acute Toxicity Data
Requirements For Reregistration

- Appendix H: Atrazine Monitored Watersheds

Appendix B was previously posted on the web. It has been subsequently been amended to
accurately reflect the data gaps and studies used in support of reregistration.
3) The Label Table in Section 1V has been added to the IRED. In order to be eligible for
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reregistration, all product labels are to be amended to incorporate the risk mitigation measures
outlined in Section V. Table 29 has been added to the IRED and describes how language on the
labels should be amended
4) Clarification was made relating to the atrazine cancer assessment language. The findings of
the 2000 SAP meeting were included.
5) Corrections were made pertaining to the baseline attire for occupational scenarios. Baseline
clothing typically includes: long-sleeved shirt and long pants, shoes and socks. For scenario 5
(Table 14 of the IRED), application of liquids via groundboom, baseline assessments also
included gloves. This clarification was made in both the text and footnotes of Table 14.
6) In Table 15, for scenarios 10& 11 (application of liquids via backpack sprayer and low-
pressure handwand), the number of acres treated changed from 1 to 5 based on further
refinements to input parameters.
7) In Table 15 for the following scenarios:

-12(a) - application of liquid via handgun and compressed air sprayer

- 12(b) - WDG vialawn handgun

- 12(c) - WSP vialawn handgun

-13 - application of granular via push-type spreader

- 7 - application of liquids via handgun
A footnote was added which specified that these scenarios considered baseline attire plus gloves.

8) There has been harmonization between Sections IV and V with the MOA.

9) The Atrazine Water Management Information Center (AWMIC) has been changed to the
Atrazine Water Information Center (AWIC). It has been changed in Chapters four and five of
the IRED.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

OFFICE OF
PREVENTION, PESTICIDES
AND TOXIC SUBSTANCES

CERTIFIED MAIL

Dear Registrants:

Thisisto inform you that the Environmental Protection Agency (hereafter referred to as
EPA or the Agency) has completed its review of the available data and public comments
received related to the preliminary and revised risk assessments for the pesticide atrazine. The
public comment period on the revised risk assessment phase of the reregistration processis
closed. Based on comments received during the public comment period and additional data
received from the registrants, the Agency revised the human health and environmental effects
risk assessments and made them available to the public on May 6, 2002. Additionally, the
Agency held a Technical Briefing on April 16, 2002, where the results of the revised human
health and environmental effects risk assessments were presented to the general public. This
Technical Briefing concluded Phase 4 of the Public Participation Pilot Process devel oped by the
Tolerance Reassessment Advisory Committee (TRAC), and initiated Phase 5 of that process.
During Phase 5, all interested parties were invited to participate and provide comments and
suggestions on ways the Agency might mitigate the estimated risks presented in the revised risk
assessments. This public participation and comment period commenced on May 6, 2002, and
closed on July 5, 2002.

Based on itsreview, EPA has identified risk mitigation measures that the Agency
believes are necessary to address the human health and environmental risks associated with the
current use of atrazine. The EPA is now publishing its interim decision on the reregistration
eligibility of and risk management decision for the current uses of atrazine and associated human
health and environmental risks. The reregistration eligibility and tolerance reassessment
decisions for atrazine will be finalized once the cumulative assessment for all of the triazine
herbicidesis complete. The enclosed “Interim Reregistration Eligibility Decision for Atrazine’
was approved on January 31, 2003, and contains the Agency’ s decision on the individual
chemical atrazine.

The Agency is aware that several pertinent studies are being performed at this time by
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researchers that may reduce some of the uncertainties in understanding potential atrazine effects
on amphibian endocrinology and reproductive and developmental responses. The Agency has
committed to provide these studies along with other available studies, a summary of the
available data and methodol ogies and various data analyses for an external scientific review by
the Federal Insecticide, Fungicide and Rodenticide Act (FIFRA) Science Advisory Panel (SAP)
at a public meeting which is scheduled for June, 2003. The Agency anticipates that the results
from this SAP meeting will provide significant input to enable it publish an amendment to this
IRED in October 2003 which will address the issue of the potential effects of atrazine on
amphibian endocrinology and devel opment.

A Notice of Availability for this Interim Reregistration Eligibility Decision (interim
RED) is being published in the Federal Register. To obtain a copy of the interim RED
document, please contact the OPP Public Regulatory Docket (7502C), US EPA, Ariel Rios
Building, 1200 Pennsylvania Avenue NW, Washington, DC 20460, telephone (703) 305-5805.
Electronic copies of the interim RED and all supporting documents are available on the Internet.
See http:www.epa.gov/pesticides.

Theinterim RED is based on the updated technical information found in the atrazine
public docket. The docket includes background information and comments on the Agency’s
preliminary risk assessments, the Agency’s April 2002 revised risk assessments for atrazine, and
a document summarizing the Agency’ s Response to Comments. The Response to Comments
document addresses corrections to the preliminary risk assessments submitted by chemical
registrants and responds to comments submitted by the general public and stakeholders during
the comment period on the risk assessment. The docket also includes comments on the revised
risk assessment, and any risk mitigation proposals submitted during Phase 5. For atrazine, a
proposal was submitted by Syngenta Crop Protection, Inc. (Syngenta), atechnical registrant.
Comments on mitigation or mitigation suggestions were submitted by growers, agricultural
extension agents, environmental organizations, university scientists, and various other
organizations.

This document and the process used to develop it are the result of a pilot process to
facilitate greater public involvement and participation in the reregistration and/or tolerance
reassessment decisions for pesticides. As part of the Agency’ s effort to involve the public in the
implementation of the Food Quality Protection Act of 1996 (FQPA), the Agency is undertaking a
special effort to maintain open public dockets on pesticides and to engage the public in the
reregistration and tolerance reassessment processes for these chemicals. This open process
follows the guidance developed by TRAC, alarge multi-stakeholder advisory body that advised
the Agency on implementing the new provisions of the FQPA. The reregistration and tolerance
reassessment reviews for atrazine are following this new process.

Please note that the atrazine risk assessment and the attached interim RED concern only
this particular triazine. Thisinterim RED presents the Agency’s conclusions on the dietary and

4


http:www.epa.gov/pesticides

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

residential risks posed by exposure to atrazine alone. The Agency has aso concluded its
assessment of the ecological risk, with the exception of the potential atrazine effects on
amphibian endocrinology and reproductive and developmental responses, and worker risks
associated with the use of atrazine. Because the FQPA directs the Agency to consider available
information on cumulative risk from substances sharing a common mechanism of toxicity, such
as the toxicity expressed by the triazine herbicides through a common biochemical mechanism,
the Agency will evaluate the cumulative risk posed by the entire triazine class of chemicals after
considering the risks for the individual triazines. The Agency is working towards completion of
amethodology to assess cumulative risk and the individual risk assessments for each triazine are
likely to be necessary elements of any cumulative assessment. The Agency has decided to move
forward with individual assessments and to identify mitigation measures necessary to address
those human health and environmental risks associated with the current uses of atrazine. The
Agency will issue the final tolerance reassessment decision for atrazine and finalize decisions on
reregistration eligibility once the cumulative risks for all of the triazines are considered.

This document contains a generic and/or a product-specific Data Call-In(s) (DCI) that
outline(s) further data requirements for this chemical. Note that a complete DCI, with all
pertinent instructions, is being sent to registrants under a separate cover. Additionally, for
product-specific DCIs, thefirst set of required responses is due 90 days from the receipt of the
DCI letter. The second set of required responses is due eight months from the date of the DCI.

The Agency has determined that atrazine is eligible for reregistration provided that all the
conditions identified in this document are satisfied, including implementation of the interim risk
mitigation measures outlined in Section 1V of the document. This determination does not include
consideration of the cumulative risk from the use of the triazines. The Agency believes that
certain current uses of atrazine pose unreasonabl e adverse effects to human health and the
environment, and that such effects can be mitigated with the risk mitigation measures identified
in thisinterim RED. Accordingly, the Agency recommends that registrants implement these
interim risk mitigation measures immediately. Section V of thisinterim RED describes labeling
amendments for end-use products and data requirements necessary to implement these interim
mitigation measures. Instructions for registrants on submitting revised labeling and the time
frame established to do so can be found in Section VI of this document.

Should aregistrant fail to implement any of the risk mitigation measures outlined in this
document, the Agency will undertake appropriate action to address concerns about the risks
posed by atrazine. Where the Agency has identified any unreasonable adverse effect to human
health or the environment, the Agency must take action to address this concern. At that time,
any affected person(s) may challenge the Agency’ s action.



If you have questions on this document or the label changes necessary for reregistration,
please contact the Chemical Review Manager, Kimberly Nesci at (703) 308-8059. For questions
about product reregistration and/or the Product DCI that accompanies this document, please
contact Bonnie Adler at (703) 308-8523.

Sincerely,

LoisA. Rossi, Director
Specia Review and
Reregistration Division

Attachment
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Glossary of Termsand Abbreviations

AE

ai.
AGDCI
ai
aPAD
AR
ARC
BCF
CAS
Cl
CNS
cPAD
CSF
CFR
CSFII
DCI
DEEM
DFR
DRES
DWEL

DWLOC
EC
EEC

EP
EPA
FAO
FDA
FIFRA
FFDCA
FQPA
FOB

G
GENEEC
GLC
GLN
GM
GRAS
HA

Acid Equivaent

Active Ingredient

Agricultural Data Call-In

Active Ingredient

Acute Population Adjusted Dose

Anticipated Residue

Anticipated Residue Contribution

Bioconcentration Factor

Chemical Abstracts Service

Cation

Central Nervous System

Chronic Population Adjusted Dose

Confidential Statement of Formula

Code of Federal Regulations

USDA Continuing Surveys for Food Intake by Individuals
Data Cal-In

Dietary Exposure Evaluation Model

Dislodgeable Foliar Residue

Dietary Risk Evaluation System

Drinking Water Equivalent Level (DWEL) The DWEL represents a medium
specific (i.e., drinking water) lifetime exposure at which adverse, noncarcinogenic
health effects are not anticipated to occur.

Drinking Water Level of Comparison.

Emulsifiable Concentrate Formulation

Estimated Environmental Concentration. The estimated pesticide concentration
in an environment, such as aterrestrial ecosystem.
End-Use Product

U.S. Environmental Protection Agency

Food and Agriculture Organization

Food and Drug Administration

Federal Insecticide, Fungicide, and Rodenticide Act
Federal Food, Drug, and Cosmetic Act

Food Quality Protection Act

Functional Observation Battery

Granular Formulation

Tier | Surface Water Computer Model

Gas Liquid Chromatography

Guideline Number

Geometric Mean

Generally Recognized as Safe as Designated by FDA
Health Advisory (HA). The HA values are used asinformal guidance to

Vil
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HAFT
HDT
IR
LCy

LEL
LOC
LOD
LOAEL
MATC
MCLG

mg/kg/day
mg/L
MOE

MP

MPI
MRID

NA
N/A
NAWQA
NOEC
NOEL
NOAEL
NPDES
NR

OP
OPP
OPPTS

PAD
PADI
PAG
PAM

municipalities and other organizations when emergency spills or contamination
Situations occur.

Highest Average Field Tria

Highest Dose Tested

Index Reservoir

Median Lethal Concentration. A statistically derived concentration of a substance
that can be expected to cause death in 50% of test animals. It isusually expressed
as the weight of substance per weight or volume of water, air or feed, e.g., mg/l,
mg/kg or ppm.

Median Lethal Dose. A statistically derived single dose that can be expected to
cause death in 50% of the test animals when administered by the route indicated
(ora, dermal, inhalation). It isexpressed as aweight of substance per unit weight
of animal, e.g., mg/kg.

Lowest Effect Level

Level of Concern

Limit of Detection

Lowest Observed Adverse Effect Level

Maximum Acceptable Toxicant Concentration

Maximum Contaminant Level Goal. The MCLG is used by the Agency to
regulate contaminants in drinking water under the Safe Drinking Water Act.
Milligram Per Kilogram Per Day

Milligrams Per Liter

Margin of Exposure

Manufacturing-Use Product

Maximum Permissible Intake

Master Record Identification (number). EPA's system of recording and tracking
studies submitted.

Not Applicable

Not Applicable

USGS National Water Quality Assessment

No Observable Effect Concentration

No Observed Effect Level

No Observed Adverse Effect Level

National Pollutant Discharge Elimination System

Not Required

Organophosphate

EPA Office of Pesticide Programs

EPA Office of Prevention, Pesticides and Toxic Substances

Pascal, the pressure exerted by aforce of one newton acting on an area of one
sguare meter.

Population Adjusted Dose

Provisional Acceptable Daily Intake

Pesticide Assessment Guideline

Pesticide Analytical Method

viii
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PCA
PCO
PDP
PHED
PHI

ppb
PPE

ppm
PRN
PRZM/
EXAMS

Q*

RAC
RBC
RED
REI
RfD
RQ
RS
RUP
SAP
SCI-GROW
SF
SLC
SLN
TC

TD
TEP
TGAI
TLC
TMRC
torr

TRR
UF
©9lg
pglL
USDA
USGS
uv
WHO
WP

Percent Crop Area

Pest Control Operator

USDA Pesticide Data Program
Pesticide Handler's Exposure Data
Preharvest Interval

Parts Per Billion

Personal Protective Equipment
Parts Per Million

Pesticide Registration Notice

Tier 11 Surface Water Computer Model

The Carcinogenic Potential of a Compound, Quantified by the EPA's Cancer Risk
Model

Raw Agriculture Commodity

Red Blood Cell

Reregistration Eligibility Decision

Restricted Entry Interval

Reference Dose

Risk Quotient

Registration Standard

Restricted Use Pesticide

Science Advisory Panel

Tier | Ground Water Computer Model

Safety Factor

Single Layer Clothing

Special Local Need (Registrations Under Section 24(c) of FIFRA)
Toxic Concentration. The concentration at which a substance produces atoxic
effect.

Toxic Dose. The dose at which a substance produces a toxic effect.
Typica End-Use Product

Technical Grade Active Ingredient

Thin Layer Chromatography

Theoretical Maximum Residue Contribution

A unit of pressure needed to support a column of mercury 1 mm high under
standard conditions.

Total Radioactive Residue

Uncertainty Factor

Micrograms Per Gram

Micrograms Per Liter

United States Department of Agriculture

United States Geological Survey

Ultraviolet

World Health Organization

Wettable Powder
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Executive Summary

EPA has completed its review of public comments concerning the revised atrazine risk
assessments and isissuing itsinterim risk management decision for atrazine. The revised risk
assessments are based on the Agency’ s review of available data on the currently registered uses
of atrazine and public comments received during the reregistration process. The Agency invited
stakeholders to provide proposals, ideas or suggestions on appropriate mitigation measures
before the Agency issued its risk mitigation decision for atrazine. After considering the risks
identified, public comments, and mitigation options proposed by several entities, the Agency
developed its interim risk management decision for atrazine. This decision is discussed fully in
this document and in a January 31, 2003, Memorandum of Agreement between the Agency and
the primary technical registrant, Syngenta Crop Protection, Inc. The Agency expects the atrazine
technical registrants to agree to adopt the risk management measures presented in the IRED and
inthe MOA. Neither the risk assessments nor the interim risk management measures include
consideration of cumulative risks posed by al of the triazines and amphibian risk issues.

Atrazineis atriazine herbicide currently registered for use against broadleaf and some
grassy weeds. Atrazineis currently registered for use on corn (field and sweet); guavas;
macadamia nuts; sorghum; sugarcane; range grasses for the establishment of permanent grass
cover on rangelands and pastures under USDA'’ s Conservation Reserve Program (CRP) in OK,
NE, TX, and OR; wheat (where application is to wheat stubble on fallow land following wheat
harvests, wheat is not the target crop); conifer forests; Christmas tree farms; sod farms; golf
courses and residential lawns (Southern turfgrasses). Given the specific nature of the lawn uses,
much of atrazine's use on lawnsis confined to Florida and the Southeast. Atrazine degradesinto
hydroxy compounds and chlorotriazine degradates. Atrazine was first registered in 1958 as an
herbicide. Use datafrom 1990 to 1997 indicate that approximately 76.5 million pounds of
atrazine active ingredient are used domestically each year.

The Food Quality Protection Act of 1996 (FQPA) requires that, when considering
whether to establish, modify, or revoke atolerance, the Agency consider “available information”
concerning the cumulative effects of a particular pesticide’ s residues and other substances that
have a common mechanism of toxicity with other pesticides. The Agency has classified the
triazine herbicides (atrazine, simazine, and propazine) and their common chlorinated degradates
as having a common mechanism of toxicity. The Agency has not yet completed its cumulative
risk assessment for the triazine class, but the cumulative risks of these chemicals will be
considered in the future. At that time, the Agency’ s final tolerance reassessment decision for
atrazine and the other triazines will beissued. The Agency may need to pursue further risk
mitigation for atrazine to address any risks identified in the cumul ative assessment for the
triazines.

Overal Risk Summary
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The Agency’ s human health risk and ecological risk assessments for atrazine indicate
risks of concern. Intermediate-term (seasonal) dietary risk from drinking water exceeds the
Agency’slevel of concern (>100% cPAD) at the 99.9" exposure percentile for infants, children
1-6 years of age, and adultsin 34 community water systems (CWS) primarily in the Midwest.
Acute dietary drinking water risks, and acute and chronic dietary food risks (alone) are below the
Agency’slevel of concern for the U.S. population and all population subgroups.

Further, there are some concerns for workers who mix, load and apply atrazine to
agricultural and turf sites and for homeowners who apply atrazine products to home lawns. In
addition, there are risks of concern for adults and children exposed to atrazine treated lawns after
applications.

For ecological effects, the Agency has conducted a screening level assessment for
terrestrial impacts and a refined exposure assessment for aquatic impacts of atrazine use. These
assessments indicate that atrazine is likely to result in community- and population-level risk at
10 to 20 ppb. The ecological assessment does not address the potential for effects on amphibians
endocrinology and reproductive and devel opmental responses. The Agency will consider
amphibian risk after the Agency obtains further data and will address any risks identified in a
revision to the IRED to be published by October 31, 2003.

To mitigate risks of concern posed by the uses of atrazine, the Agency considered the
mitigation proposal submitted by the technical registrants, as well as comments and mitigation
ideas from other interested parties, and has decided on a number of label amendments to address
the dietary (drinking water), worker, and residential concerns. In addition, to further address
drinking water concerns and to address ecologica concerns, the Agency and the technical
registrants have agreed to a performance standard for atrazine that must be met in community
water systems, prohibition of use in watersheds if the standard is not met, and monitoring data
reguirements as described in the Memorandum of Agreement. Results of the risk assessments,
the necessary label amendments to mitigate those risks, and information on the Agreement
between the Agency and the technical registrants are presented in this IRED.

Dietary Risk (Food)

Acute risk estimates for food and drinking water and chronic food risk estimates do not
exceed the Agency’slevel of concern; therefore, mitigation measures are not needed to address
acute dietary risks or chronic food risk estimates.

Dietary Risk (Drinking Water)

Intermediate-term (seasonal) drinking water risk estimates do exceed the Agency’s level
of concern in 34 CWS primarily in the Midwest. The registrant has added three CWS to these 34
to make atotal of 37 CWS that are of concern. To mitigate these risks, the Agency has
determined that a performance standard that must be met in these CWS and prohibiting use in
the watershed if the performance standard is not met is necessary to avoid unreasonable adverse

2
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effects. In addition, the Agency is requiring extensive monitoring data on these CWS and other
CWSthat are in atrazine use areas.

To confirm that risks from atrazine in rural wellsis not a concern, the Agency is
requiring monitoring data for atrazine levelsin rural wellsin atrazine use areas.

Residential Risk

Residential and turf use resultsin risks of concern for children reentering treated atrazine
turf and for homeowners applying product to turf using a bellygrinder.

Restrict the application of granular lawn products when using hand-held devices (e.g. belly
grinder) to spot applications only.

. Prohibit applications of granular lawn products by hand

. Reduce the maximum single application rate for liquid formulations on residential lawns
and turf to 1 Ib ai/A from 2 b ai/A (liquid products containing >4% ai are restricted use)

. Require that granular lawn products be watered in

Occupational Risk

Occupational exposure to atrazine is of concern to the Agency. For agricultural and turf
lawn care operator uses of atrazine, several mixer/loader/applicator risk scenarios currently
exceed the Agency’s level of concern at baseline PPE or label PPE. The Agency has determined
that anumber of measures are needed to mitigate these risks, as follows:

Agricultural Uses

1) Mixing/L oading Scenarios:

Liquids:

. require closed systems for mixing/loading to support aerial applications at
greater than 3 1b ai/A

. all mixers/loaders (including using engineering controls) must wear long-

sleeve shirt, long pants, shoes, socks, chemical-resistant gloves and
chemical resistant apron

Wettable Powders:

. require water-soluble packaging for all WP formulations

. all mixers/loaders must wear long-sleeve shirt, long pants, shoes, socks,
chemical-resistant gloves and chemical resistant apron

Dry Flowables:

. water-soluble packaging optional

. if in water-soluble packaging, al mixers/loaders must wear long-sleeve

shirt, long pants, shoes, socks, chemical-resistant gloves and chemical
resistant apron
. if not in water-soluble packaging, mixers/loaders must wear coveralls over

3
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long-sleeve shirt and long pants, chemical-resistant gloves, chemical-
resistant footwear, and chemical-resistant apron plus a NIOSH-approved
dust/mist filtering respirator with any N, R, P, or HE filter.

. if not in water-soluble packaging, aerial application is prohibited.
Granular Products:
. L oaders must wear long-sleeve shirt, long pants, shoes, and socks.

2) Applicator and Flagger Scenarios:

Pilots must use enclosed cockpits (40 CFR 170.240(d)(6)) for aerial applications.
Human flaggers supporting aerial applications must used enclosed cabs (40 CFR
170.240(d)(5)).

Applicators applying sprays with motorized ground equipment (i.e., groundboom
or rights-of-way sprayers) must wear long-sleeve shirt, long pants, shoes, socks,
and chemical-resistant gloves.

Applicators applying granular products or impregnated fertilizer must wear long-
sleeve shirt, long pants, shoes, and socks.

Restrict the impregnation of bulk fertilizer to commercial facilities (prohibit on-
farm impregnation)

Restrict the impregnation of dry bulk fertilizer to 500 tons per day for no more
than 30 days per calender year per facility

Reduce the maximum application rate for handlers applying liquids with rights-
of-way sprayersto 1.0 |b ai/A

Reduce the maximum application rate for liquids for chemical follow to 2.25 Ib
ai/A

Require a 60-day PHI for field corn forage uses

Require a45-day PHI for sweet corn forage uses

Require a 60-day PHI for preemergent uses and a 45-day PHI for postemergent
sorghum forage uses

Non-Agricultural Products including Lawns and Turf (not Sod Farms)

Require that all wettable powder products be packaged in water soluble bags.
Granular formulations: loaders, applicators, and other handlers must wear long-
sleeve shirt, long pants, shoes, and socks.

Liquid, wettable powder, dry flowable (water-dispersible granule) formulations:
applicators using spray equipment mounted on their backs must wear coveralls
worn over long sleeved shirt and long pants, chemical-resistant gloves and
chemical-resistant footwear plus socks.

all other mixers, loaders, applicators, and other handlers must wear long-sleeved
shirt and long pants, shoes and socks, and chemical resistant gloves.

. Reduce the maximum single application rate for liquid formulations on residential lawns
and turf to 1 Ib ai/A from 2 Ib ai/A (liquid products containing >4% ai are restricted use)
. Require that granular lawn products be watered in
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The Agency does not have risks of concern for workers reentering treated fields;
therefore, no mitigation is needed.

Ecological Risk

Ecological risks are also of concern to the Agency. The environmental risk assessment
suggests that exposure to atrazine could result in community-level and population-level effectsin
aguatic communities at concentrations of 10-20 ppb atrazine.

To address these risks, the Agency has determined that an ecological assessment process
to identify waterbodies at risk and monitor these waterbodies for atrazine concentrations. In
addition, it may be necessary to undertake mitigation in these vulnerable ecosystems. The
specifics of this ecological program will be negotiated with the technical registrants and agreed
to by April 30, 2003.

The ecological assessment does not address the potential for effects on amphibian
endocrinology and reproductive and developmental responses. The Agency will consider
amphibian risk after the Agency obtains further data on thisissue. Any risksidentified will be
addressed by the Agency in arevision to the IRED to be published by October 31, 2003.

Conclusions

The Agency isissuing thisinterim Reregistration Eligibility Decision (IRED) for
atrazine, as announced in a Notice of Availability published in the Federal Register. ThisIRED
includes guidance and time frames for implementing label changes for products containing
atrazine. Note that the Agency has shortened the time period for implementation of risk
mitigation measures outlined in this document and to establish monitoring programs so that the
risks identified herein are addressed as quickly as possible. Thereisa60-day comment period
on this document. With the mitigation measures detailed in this document, the Agency has
determined that, until the cumulative risks from all the triazines has been considered, most of the
currently registered uses of atrazine may continue. Neither the tolerance reassessment nor the
reregistration eligibility decision for atrazine can be considered final until the cumulative risk for
all triazinesis considered.
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I ntroduction

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) was amended in 1988
to accelerate the reregistration of products containing active ingredients originally registered
prior to November 1, 1984. The amended Act calls for the development and submission of data
to support the reregistration of an active ingredient, aswell asareview of al submitted data by
the U.S. Environmental Protection Agency (EPA or “the Agency”). Reregistration involvesa
thorough review of the scientific database supporting a pesticide’ s registration. The purpose of
the Agency’ sreview isto reassess the potential hazards and benefits arising from the currently
registered uses of the pesticide; to determine if there is aneed for additional data on benefits,
health and environmental effects; and to determine whether the pesticide meets the “no
unreasonable adverse effects’ criteria of FIFRA.

On August 3, 1996, the Food Quality Protection Act of 1996 (FQPA) was signed into
law. This Act amends the Federal Food, Drug and Cosmetics Act (FFDCA) to require
reassessment of all existing tolerances. The Agency had decided that, for those chemicals that
have tolerances and are undergoing reregistration, the tolerance reassessment will beinitiated
through this reregistration process. It also requires that by 2006, EPA must review all tolerances
in effect as of August 2, 1996 (the day before FQPA was enacted). FQPA also amends the
FFDCA to require a safety finding in tolerance reassessment based on several factors, including
an assessment of cumulative effects of chemicals with a common mechanism of toxicity.
Atrazine belongs to a group of systemic herbicides called triazines that share a common
mechanism of toxicity. Agency is continuing its reregistration program while it resolves the
remaining issues associated with the implementation of FQPA.

This document presents the Agency’ s revised human health and ecological risk
assessments, its progress toward tolerance reassessment; and the interim decision on the
reregistration eligibility of atrazine. Itisintended to be only the first phase in the reregistration
process for atrazine. The Agency will eventually proceed with its assessment of the cumulative
risk of the triazine pesticides and issue afinal reregistration eligibility decision for atrazine.

The implementation of FQPA has required the Agency to revisit some of its existing
views relating to the determination and regulation of dietary risk, and has also raised a number of
new issues that need to be addressed. These issues were refined and devel oped through
collaboration between the Agency and the Tolerance Reassessment Advisory Committee
(TRAC), acommittee that was composed of representatives from industry, environmental
groups, and other interested parties.

Thisinterim Reregistration Eligibility Decision document consists of six sections.
Section | contains the regulatory framework for reregistration/tolerance reassessment. Section |l
provides a profile of the use and usage of the chemical. Section |11 gives an overview of the
revised human health and environmental effects risk assessments resulting from public
comments and other information. Section IV presents the Agency's interim decision on
reregistration eligibility and risk management decisions. Section V summarizes the |abel

7



changes necessary to implement the risk mitigation measures outlined in Section V. Section VI
provides information on how to access related documents. Finally, the Appendices list Data
Cadl-In (DCI) information. The revised risk assessments and related addenda are not included in
this document, but are available on the Agency's web page:
“www.epa.gov/pesticides/reregistration,” and in the Public Docket.
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. Chemical Overview
A. Regulatory History

Atrazine was first registered in 1958 as an herbicide. On November 10, 1983, a
Registration Standard for atrazine was issued. This document noted the Agency’ s concern about
the dietary carcinogenic risk from ground and surface water contamination. The Registration
Standard also required the submission of generic and product-specific data to support the
continued registration of atrazine products. Since the Registration Standard was issued in 1983,
there have been atotal of 4 DClsissued (September 1990, September 1992, March 1995,
October 1995).

In 1988, EPA issued a preliminary notification of the Agency’ s intention to initiate
Special Review under FIFRA based on concerns regarding the carcinogenic potential of atrazine
and possible risks resulting from exposure to atrazine in the diet from treated food and drinking
water.

In the early 1990s, atrazine's occurrence in the environment prompted the Environmental
Protection Agency’s Office of Water (OW) to regul ate atrazine under the Safe Drinking Water
Act (SDWA). In 1991 OW established a Maximum Contaminant Level (MCL) of 3 parts per
billion (ppb) for atrazine. Under the SDWA,, atrazine has been subject to compliance
monitoring. OW has al so established a one-day Health Advisory Level (HAL) for atrazine of
100 ppb.

In the early 1990s, the registrant voluntarily instituted several risk reduction measures to
address concerns raised about surface water and groundwater contamination by atrazine. In
1990, the following measures were undertaken by the registrant to address groundwater exposure
concerns:

. Reduction of the application rate for corn and sorghum to 3.0 Ibs ai/acre from 4.0
Ibs ai/acre.

. Reduction of the maximum rate for non-cropland and total vegetation control to
10 Ibs ai/acre from 40 |bs ai/acre.

. Require that postemergence applications to corn and sorghum be made before
they reach 12 inchesin height.

. Deletion of rangeland, proso millet, and pineapple uses.

. Prohibition of chemigation (applying atrazine through irrigation systems).

. Institution of awell-head protection plan requiring 50 foot setbacks around all
wells for mixing, loading, or applying atrazine-containing products.

. Institution of construction requirements for bulk storage facilities to prevent point
source contamination from spills

. Classification of al atrazine-containing products (except for the lawn care, turf,

and conifer uses) as Restricted Use Pesticides (RUPs).
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In 1992, the following additional measures were undertaken to address concerns about
atrazine contamination of surface water sources:

. Further reduction of the total seasonal application rates for corn and sorghum to
2.5 Ibs ai/acre per year. Thisrate includes a 1.5 Ibs ai/acre per year pre-emergence
useand a 1.0 Ibs ai/acre per year post-emergence use.

. Deletion of all usesfor total vegetation control in non-cropland.
. Expansion of restricted use criteriato include surface water concerns.
. Expansion of the setback requirements, including: a 50 foot setback around

surface water sources when workers are mixing and loading atrazine-containing
products; a 66 foot application (ground and aerial) setback from points of entry
where field surface water runoff enters surface water sources; and, a 200 foot
application setback around lakes and reservairs.

In November 1994, EPA initiated a Special Review for the triazine pesticides (atrazine,
simazine and cyanazine; 59 FR 60412) based on cancer risk concerns for people potentially
exposed to atrazine through consumption of food and drinking water, and lawn treatments. The
basis for the Special Review also included cancer risk concerns for workers exposed to atrazine
in various agricultural settings and application scenarios. At the time that the Special Review
was initiated, atrazine and the other triazines were classified as Group C carcinogens (possible
human carcinogens).

Further labeled use restrictionsin 1996 reduced environmental exposure from tile-
terraced fields containing standpipes, as follows:

. Restrictions against application within 66 feet of standpipes.

. A requirement that applications be incorporated to a depth of 2 to 3 inches.

. Restrictions against application to no-till fields unless practicing high crop
residue management.

In August 2002, the Agency and NRDC jointly agreed to request that the court extend the
deadline for the IRED to January 31, 2003 (Consent Decree (as amended) entered in Natural
Resources Defense Council v. Whitman, Case Number C -99-3701 CAL, N. D. Cdlifornia
(2002)). The new schedule includes the completion of an IRED by January 31, 2003 (this
document), and arevised IRED by October 31, 2003, to consider a number of additional new
studies on potential amphibian risk. The Agency also agreed to bring to the FIFRA Scientific
Advisory Panel issues regarding amphibian effects and carcinogenicity.
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Chemical Identification

Chemical Structure:

Common name:

Chemical name:

Chemical family:
Case number:
CASregistry number:
OPP chemical code:
Empirical formula:
Molecular weight:
Vapor Pressure:

Technical registrants:

PPN

CHsCH,NH N NHCH(CH3 ),

Atrazine

6-chloro-N2-ethyl-N4-isopropyl-1,3,5-triazine-2,4-
diamine

Triazines

0062

1912-24-9

080803

CgH,,CIN,

215.7

40 uPaat 20 °C

Agan Chemical Manufacturing, LTD.
Dow AgroSciences

Drexel Chemical Company
Oxon ItaliaS.P.A.

Platte Chemical Company Inc.
Syngenta Crop Protection Inc.

Atrazine is awhite crystalline solid with amelting point of 172-175° C, density of 0.35
g/mL, octanol/water partition coefficient (log P,,) of 2.7645, and vapor pressure of 40 nPaat
20° C. Atrazineis moderately soluble in water (33 ppm at 25° C), and is soluble in octanol
(0.82 g/100 mL ), ether (0.86 g/100 mL), methanol (1.4 g/100 mL ), ethyl acetate (2.5 g/100 mL),
and chloroform (7.8 g/100 mL) at 20° C. Atrazine has four hydroxyatrazine compounds and
three chlorinated atrazine compounds as metabolites. The three chlorinated metabolites are
desethylated atrazine, desisopropy! atrazine, and diaminochlorotriazine (DACT).

C. Use Profile
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Atrazineis a systemic triazine herbicide registered for the control of broadleaf weeds and
some grassy weeds. Currently, atrazine is one of the two most widely used agricultural
pesticides in the United States. An estimated average of approximately 64 to 76 million pounds
of activeingredient are applied per year. Annually, 75% of all field corn, 58.5% of all sorghum,
and 76% of all sugarcane grown are treated with atrazine. Most of atrazine applied to corn and
sorghum is applied pre-emergence. The following information is based on the currently
registered uses of atrazine that were originally being supported for reregistration. Appendix A at
the end of this document presents a summary of eligible uses and revised use conditions.

Typeof Pesticide:  Triazine Herbicide

Summary of Use Sites:

Food: Atrazineis used on corn (field and sweet), guavas, macadamia nuts,
sorghum, sugarcane, range grasses under USDA’ s Conservation Reserve Program
(CRP), and wheat (where application is to wheat stubble on fallow land following
wheat harvests; wheat is not the target crop)

Other Agricultural Sites: Atrazineisalso used in conifer forests, on Christmas
tree farms and on sod farms.

Residential: Atrazine is used on golf courses and residential lawns. Given the
specific nature of the lawn uses, much of atrazine' s use on lawnsis confined to
Florida and the Southeast.

Other Sites. Atrazine in used on range grasses for the establishment of permanent
grass cover on rangelands and pastures under the Conservation Reserve Program
(CRP) in four states: OK, NE, TX, and OR.

Public Health: None

Target Pests: Broadleaf and some grassy weeds.

Formulation Types Registered:

Formulated as a flowable concentrate, a water dispersable granular (dry
flowable), a ready-to-use product, and a granular.

Method and Rates of Application:
Equipment: Atrazine may be applied by groundboom sprayer, aircraft,

tractor-drawn spreader, rights-of-way sprayer, low pressure handwand,
backpack sprayer, lawn handgun, push-type spreader, and bellygrinder.
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Rates. Maximum application rates range from 0.4 Ib ai/A or |b ai/gal to
4.0lb ai/A or Ib ai/gal (conifer forests, sugarcane, Christmas tree farms,
sod farms (FL), Bermuda grass highway rights-of-way). The number of
maximum allowable applications ranges between 1 and 4 per season or
year, when specified.

Timing:

Sugarcane: Applications to sugarcane are usually at planting (fall), in the spring
after emergence, and an additional post-emergence application (often at layby
(canopy closure)). However, these later applications are only used if pest
pressure dictates need. Also, ratoon crops may face heavier weed pressure, and
therefore additional applications are more likely during ratoon crops.

Corn: Applicationsto corn are most often pre-emergence (mid-April through
mid-May in the major corn growing areas). Post-emergence applications are most
likely to occur up to the end of June, until corn reaches 12" in height. There will
be some variability in timing based on geographical regions.

Sorghum: Applications to corn are most often pre-emergence (mid-June to mid-
July in the major sorghum growing areas). Post-emergence applications are most
likely to occur up to the end of August. There will be some variability in timing
based on geographical regions.

Use Classification: Most atrazine products are restricted use pesticides.
D. Estimated Usage of Pesticide

This section summarizes the best estimates of available pesticide usage information for
atrazine from 1990 to 1997. A full listing of all uses of atrazine, with the corresponding use and
usage data for each site, has been completed and isin the January 10, 2001 “ Quantitative Usage
Analysisfor Atrazine” document available in the public docket and on the internet. The data,
reported on an aggregate and site basis, reflect annual fluctuations in use patterns as well as the
variability in using data from various information sources.

Estimates for total annual domestic use of atrazine averages approximately 76.5 million
pounds of active ingredient. Crops with the highest weighted average percent crop treated are
corn (75%), sugarcane (76%), sorghum (58.5%), sweet corn (processed) (58%) and sweet corn
(fresh) (49%). Interms of pounds applied, corn (83%), sorghum (10%), and sugarcane (3%)
account for the greatest use. Lessthan 2% of atrazine is believed to be applied in forestry, turf
or other non-agricultural uses.

Table 1. Atrazine Estimated Usage for Representative Sites

13
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Pounds Active Estimated Weighted Average
Crop I ngredient Applield Maximum % Percent Crop
(000) (Wt. Avg.) Crop Treated Treated
Food Crops
Sweet Corn, Fresh 160 59.9 49.5
Sweet Corn, Processed 250 64.6 58.2
Sorghum 7,790 73.7 58.5
Corn 63,800 84.0 75.0
Winter Wheat 300 11 0.6
Sugar Cane 2550 95 76.0
Non-Food Crops
Hay 150 0.7 04
Pasture 46 0.1 0.0
Summer Fallow 8 0.1 0.1
Woody Ornamentals 140 na na
Forestry 48 na na
Turf - Lawn Care Operators 600 na na
Sod 160 na na
Golf Courses 78 na na

"Weighted Average is based on data for 1990-1997; the most recent years and more reliable data are weighted more
heavily. Based on USDA/NASS and EPA proprietary data.
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1. Summary of Atrazine Risk Assessments

The following is a summary of EPA’s revised human health and ecological risk findings
and conclusions for the triazine herbicide atrazine. These findings and conclusions are fully
presented in the following documents, available on EPA’s web page at www.epa.gov/pesticides
and in the public docket:

. Reregistration Eligibility Science Chapter for Atrazine - Environmental Fate and
Effects Chapter (April 22, 2002);

. Atrazine: HED’ s Revised Human Health Risk Assessment for the Reregistration
Eligibility Decision (April 16, 2002);

. Addendum and corrections to Occupational and Residential Exposure Chapter for
Atrazine (May 23, 2002); and

. Atrazine: Addendum to Revised Human Health Risk Assessment for the
Reregistration Eligibility Decision (RED) (January 31, 2003).

These risk assessments for atrazine were presented at a Technical Briefing held on April
16, 2002, and followed by an opportunity for public comment on risk management. The risk
assessments presented here form the basis of the Agency’ s risk management decision for atrazine
only; the Agency must consider a cumulative assessment of the risks of all triazine pesticides
before any final decisions can be made.

A. Human Health Risk Assessment

EPA issued its preliminary human health risk assessment for atrazine and its metabolites
on February 14, 2001 (Phase 3 of the TRAC process). In response to comments and studies
submitted during Phase 3, the risk assessment was updated and refined, and released on May 6,
2002. In addition, any new Agency policies were incorporated as appropriate. Major revisions
to the human health risk assessment are listed below:

. Revisions to the occupational and residential risk assessments to incorporate more
recent data and information received in the response to comments.

. Revisions to the dietary drinking water risk assessment to include additional
monitoring data received from the registrant.

. A decision not to require tolerances for hydroxyatrazine.

Exposure scenarios considered in the human health assessment are acute, intermediate-
term, and chronic dietary exposure through food plus drinking water; short-term residential
exposures from residential applications of atrazine; acute, chronic, and short-term aggregate
exposure from all sources (food, drinking water, and residential); and short and intermediate-
term occupational exposures.

In the risk assessments presented in this document, the toxicity of atrazine and its
chlorinated metabolites are considered to be equivalent; therefore, the risks associated with
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exposure to atrazine and its chlorinated metabolites are presented together. The toxicity of the
metabolite hydroxyatrazine is considered to be independent of the effects of atrazine; thus, the
risks from exposure to hydroxyatrazine are presented independently.

1 Dietary Risk From Food
a. Toxicity and Car cinogenicity
1) Atrazine and the Chlorinated Metabolites

The atrazine toxicity database is extensive. The Agency has reviewed these toxicity
studies and has a high degree of confidence in the scientific quality of the toxicity studies
conducted with atrazine. Special studies examining the toxicology of atrazine have been
performed by the registrant in addition to the required guideline studies. Additionally, EPA's
National Health and Environmental Effects Laboratory (NHEERL) has performed studies
investigating atrazine's neuroendocrine mode of action and related reproductive and
developmental effects.

For the purposes of this risk assessment, the toxicity of atrazine's chlorotriazine
metabolites is considered to be equivalent to that of parent atrazine and exposure to those
metabolites may occur. Therefore, the chlorotriazine metabolites are included in the atrazine
human health risk assessment.

In accordance with the 1999 Interim Guidelines for Carcinogen Risk Assessment, EPA’s
Cancer Assessment Review Committee (CARC) classified atrazine as “not likely to be
carcinogenic to humans’. Assummarized by the FIFRA Scientific Panel (SAP), “there are
considerable differences between hypothal amic-pituitary-ovarian function in rats and humans,
and the effects of aging on the function of the axisalso is quite dissimilar. Therefore, itis
unlikely that the mechanism by which atrazine induces mammary gland tumorsin female SD rats
could be operational in humans. Nevertheless, it isnot unreasonable to expect that atrazine
might cause adverse effects on hypothalamic-pituitary function in humans’ (SAP, 2000).
Although the cancer mode of action may not be operative in humans, the SAP further to state
that the same endocrine perturbations that induce tumors also appear to play arolein at least
some reproductive developmental effects (not associated with reproductive aging) which may be
relevant to humans. The Agency also concluded that the cancer mode of action is not relevant to
humans. Consequently, a quantitative cancer risk assessment was not conducted for atrazine.
However, EPA agreed in the August 2002 amendment to the Consent Decreein NRDC v.
Whitman to present to the SAP data concerning atrazine exposure and prostrate or other cancers
in humans that had been received by EPA after the May 2002 risk assessment but prior to
February 28, 2003. Any risksidentified will be addressed in the revised Atrazine IRED to be
issued by October 31, 2003.

As indicated above, the cascade of eventstriggered by atrazine leading to mammary
gland tumorsin female SD rats are not expected to occur in humans given the species difference
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in reproductive aging. However, the potential for disruption of the hypothalamic pituitary axis
and consequent attenuation of the LH surge leading to other health consequences not associated
with reproductive aging (e.g., delay in pubertal development) can not be dismissed. Thus, EPA
has determined that the triazine pesticides (with a common mechanism group of atrazine,
propazine, simazine and their chlorometabolites) have common mechanism of suppression of LH
surge and consequent developmental and reproductive effects. It is expected that EPA will
complete a preliminary cumulative risk assessment in the winter of 2005; thisis contingent on
completion of the IREDs for the individual chemicals.

2) Hydroxyatrazine

Atrazine is metabolized to hydroxyatrazine by plants and bacteria. Animals do not
metabolize atrazine to hydroxyatrazine; however, they may receive hydroxyatrazine in their diets
through forages and fodders.

A limited toxicology database for hydroxyatrazine compounds is available.
Hydroxyatrazine appears to be less acutely toxic than the parent atrazine. The only effects seen
in any of the submitted studies that may be attributable to a single dose were devel opmental
alterations in the developmental rat study. The developmental alterations seen in this study were
seen only at the high dose, were few in number, and were deemed to be not of toxicological
significance. Thus, the Agency did not select an acute endpoint for hydroxyatrazine, and
concludes that no toxicologically significant endpoint to represent a single exposure can be
found in the toxicology database for hydroxyatrazine. Hydroxyatrazine has not been classified
asto its carcinogenic potential by the Agency.

Further details on the toxicity of atrazine and its chlorinated and hydroxy metabolites can
be found in the April 16, 2002, Revised Human Health Risk Assessment; the January 31, 2002,
Addendum to the Revised Human Health Risk Assessment; and all supporting documents. An
overview of the studies and safety factors used for the dietary risk assessment is outlined in
Table 2.

b. FQPA Safety Factor
The FQPA safety factor isintended to provide up to an additional 10-fold safety factor
(10X) to account for potential pre- and post-natal toxicity and the completeness of the datawith
respect to exposure and toxicity to infants and children.
1 Atrazine and the Chlorinated Metabolites
The FQPA Safety Factor of 10x was retained for atrazine and its chlorinated metabolites
to protect the safety of infants and children in assessing risk from dietary (food and drinking

water) exposures.

The Agency concluded that, asto dietary risk, the default 10x FQPA safety factor is
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required because of the absence of reliable evidence showing that a different safety factor would
be protective of infants and children. The principal grounds for this conclusion are:

. residual concerns for the effects of the neuroendocrine mode of action described for
atrazine on the development of the young. These concerns could not be accounted for in
the determination of toxicity endpoints and traditional uncertainty factorsto be usedin
risk assessment; and,

. residual concerns with regard to the drinking water exposure assessment. The various
water monitoring data sources that exist for atrazine and its chlorinated metabolites
indicate that exposure via drinking water sources is high in some of the systems that have
been monitored. In addition, widespread low levels are commonly detected. Limitations
in the extent, frequency, and compounds tested for in the monitoring data raise
significant uncertainties regarding the level of exposure to atrazine and its metabolites.

The 10X FQPA safety factor is being applied across all aggregate risk assessments based
on estimated dietary exposures for all populations considered in these risk assessments.

For residential exposures, the FQPA safety factor was reduced to 3x. Thisis considered
adequate to protect the safety of infants and children in assessing residential exposure and risks
because the exposure concerns for drinking water included in the 10x FQPA safety factor for
dietary exposure do not apply to residential exposure scenarios, athough the concerns for the
effect of the neuroendocrine mode of action on the development of the young remain. The
assumptions inherent to the Agency’s residential risk estimates based on screening-level
procedures are conservative and protective. The 3x FQPA safety factor is being applied across
all aggregate risk assessments based on estimated residential exposures for al populations
considered in these risk assessments.

2) Hydroxyatrazine

The FQPA Safety Factor of 10x was removed for atrazine' s hydroxymetabolites for the
following reasons:

. There was no evidence of increased susceptibility in the prenatal developmental toxicity
study in rats with hydroxyatrazine;

. There is no evidence of neurotoxicity from the submitted toxicity studies;

. The neuroendocrine effects described for atrazine are postulated to be part of a cancer
mode of action for atrazine. Because hydroxyatrazine is non-carcinogenic, the current
belief isthat the neuroendocrine effects described for atrazine are not occurring following
hydroxyatrazine exposure;

. The dietary and non-dietary exposure assessments do not underestimate the potential
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exposures for infants and children; and

. The drinking water exposure concerns expressed for atrazine and the chlorinated
metabolites do not apply to hydroxyatrazine, given its dissimilar toxicological profile and
environmental fate properties that indicate that hydroxyatrazine isless mobilein
soil/water systems.

C. Population Adjusted Dose

The population adjusted dose (or PAD) is aterm that characterizes the dietary risk of a
chemical. The PAD reflects the Reference Dose (RfD), either acute or chronic, that has been
adjusted to account for the FQPA safety factor (i.e., RFD/FQPA safety factor). The RfD is
calculated by taking the no observed adverse effect level (NOAEL) from an appropriate study
and dividing it by an uncertainty factor (i.e.,, NOAEL/UF). Acute and chronic PADs are
equivalent to the acute and chronic RfDs divided by 10, respectively. A risk estimate that isless
than 100% of the acute PAD (aPAD) or chronic PAD (cPAD) does not exceed the Agency’s
level of concern. Inthe case of atrazine, the FQPA safety factor of 10x was retained for dietary
exposures; therefore, the RfD isten times greater than the PAD. The PADs are presented in
Tables 2 and 3 below for atrazine and hydroxyatrazine, respectively.

Table2. Summary of Toxicological Endpoints and Other Factors Used in the Dietary
Risk Assessment of Atrazine and Its Chlorinated M etabolites

Exposure Dose FQPA .
Scenario | (mgkgday) | YT | sF SnEfze Iey
Developmental
NOAEL = 10 Delayed ossification of certain toxicity study in rat
~ 100 10 cranial bones in fetuses, decreased & rabbit (weight of
Acute LOAEL =70 . o .
Dietary body weight gain in adult ewdgnce from four
(females 13 Studies)
to50yrsold) Acute RfD = 0.1 mg/kg/day
Acute PAD = 0.01 mg/kg/day
Attenuation of pre-ovulatory
. NOAEL =1.8 lutenizing hormone (LH) surge, asa | Six-month LH surge
I ntermediat
: erar;:d ae LOAEL =3.65 100 10 biomarker indicative of study-Rat
Chronic hypothalamic function disruption

Chronic RfD = 0.018 mg/kg/day
Chronic PAD = 0.0018 mg/kg/day

UF = Uncertainty Factor (100 is the result of a 10x for interspecies variability and 10x for intraspecies extrapolation); SF=Safety Factor; PAD
= Population Adjusted Dose
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Table3. Summary of Toxicological Endpoints and Other Factors Used in the Human
Dietary (Food) Risk Assessment of Hydroxyatrazine, a M etabolite of Atrazine

Exposure Dose 1 | FQPA .
Scenario (mg/kg/day) UF SF! Endpoint Study
An appropriate endpoint
attributable to a single dose was
Acute | Noneselected | na | na | aeified (no toxic effect None sefected
Dietary seen)
Acute RfD = Not Established
NOAEL =1.0 Histopathological lesions of the Combi n.ed. chronic
- |roaeL=775 [ 19| 1| kidneys toxicity/
Chronic : carcinogenicity -Rat
Dietary
Chronic RfD =0.01
Chronic PAD = 0.01 mg/kg/day

UF = Uncertainty Factor (100 is the result of a 10x for interspecies variability and 10x for intraspecies extrapolation); SF=Safety Factor; PAD
= Population Adjusted Dose

d. Exposure Assumptions

The Agency conducts dietary (food) risk assessments using the Dietary Exposure
Evauation Model (DEEM™). DEEM incorporates consumption data generated in USDA’s
Continuing Survey of Food Intake by Individuals (CSFII), 1989-92. For the assessment of
dietary exposure to residues of atrazine, monitoring data generated through the USDA Pesticide
Data Program (PDP) and through the Food and Drug Administration (FDA) Surveillance
Monitoring Program were used for whesat grain. Anticipated residue values from crop residue
field trial studies and information from metabolism studies were used for most crops. For guava,
tolerance level residues were used.

For acute probabilistic dietary (food) risk assessments, the entire distribution of single-
day food consumption events is combined with a distribution of residues to obtain a distribution
of exposure in mg/kg/day. Chronic dietary (food) risk assessments use the three day average of
consumption for each subpopulation combined with residuesin commodities to determine
average exposure in mg/kg/day.

e Food Risk Characterization
Generaly, adietary (food) risk estimate that is less than 100% of the acute or chronic
PAD does not exceed the Agency’ srisk concern. Acute and chronic risk estimates from

exposures to food associated with the use of atrazine did not exceed the Agency’s level of
concern.
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1) Atrazineand Its Chlorinated M etabolites

The percent acute PAD value for the relevant population subgroup considered under the
acute risk assessment, females 13 to 50 years old, islessthan 1 at the 99.9th percentile of
exposure. The percent chronic PAD values for all exposed population subgroups were less than
1, aswell. These estimates of risk based on one-day and long-term exposures to atrazine and its
chlorinated metabolites from residues on food aone are below the Agency’s level of concern.

2) Hydroxyatrazine

No acute toxicological endpoint was identified for hydroxyatrazine; therefore, an acute
risk assessment for hydroxyatrazine and the hydroxylated metabolites was not conducted. The
percent chronic PAD values were less than 1 for al population subgroups considered in the risk
assessment. Therefore, estimates of risk based on long-term exposures to hydroxyatrazine from
residues on food alone are below the Agency’s level of concern.

2. Dietary Risk from Drinking Water

Exposure to pesticides from drinking water can occur through residues in ground water
and surface water. In the assessment for atrazine, EPA considers both acute (one day),
intermediate-term (seasonal), and chronic (annual) exposures to residues in drinking water risks
and uses actual monitoring data to characterize those risks.

Drinking water risk from the application of atrazine is assessed based on exposures to
combined residues of atrazine and the chlorinated metabolites. These are the only atrazine-
related compounds expected to occur in drinking water in significant quantities. Extensive
monitoring data are available for atrazine parent in finished drinking water, and some monitoring
data are available for the chlorinated metabolites. This monitoring datais the basis for the
Agency’sdrinking water risk assessment. To estimate the levels of chlorinated metabolitesin
areas where monitoring data is not available for those metabolites, the Agency developed a
model based on the available monitoring data which the Agency believes provides a reasonable
estimate of the levels of the chlorinated metabolites that could be expected in drinking water.

A gualitative assessment of exposure to the hydroxy metabolites of atrazine in drinking
water has been conducted by the Agency. Exposure to these compounds is expected to be
significantly less than exposure to atrazine and the chlorinated metabolites based on the
characteristics of these metabolites. Therefore, the Agency has not included the hydroxy
metabolitesin its quantitative risk assessment for drinking water

Risk estimates for exposures to residues of atrazine and its chlorinated metabolitesin
drinking water are provided for populations receiving their drinking water from community
water systems (CWS) using surface water, CWS using groundwater; and individual rural wells
located in atrazine use areas. Exposure assessments were conducted for about 33 percent of the
CWS using surface water in the United States, serving approximately 65 million peoplein 31
atrazine use states. These CWS represent about 99% of atrazine use. The Agency uses
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monitoring data for finished (i.e., treated) drinking water in the assessment presented here.

The Agency initially conducted a deterministic (screening-level) drinking water risk
assessment for atrazine and its chlorinated metabolites. The initial assessment identified specific
CWS and rural wells as having concentrations of atrazine and its chlorinated metabolites above
the Agency’slevel of concern. The CWS of concern were assessed probabilistically to refine the
risk estimates; insufficient data were available to refine the risk estimates for rural wells.

a. Drinking Water Levels of Comparison (DWLOC)

To determine the maximum allowable contribution of water containing pesticide residues
permitted in the diet, EPA first looks at how much of the overall allowable risk is contributed by
food (and if appropriate, residential uses) then determines a “drinking water level of
comparison” (DWLOC) to determine whether modeled or monitoring levels exceed this level.
The Agency uses the DWLOC as a surrogate to capture risk associated with exposure from
pesticides in drinking water. The DWLOC is the maximum concentration in drinking water that,
when considered together with dietary (food) exposure, does not exceed alevel of concern.
Calculated DWLOCs are presented in Table 4 below.

The results of the Agency’ s drinking water analysis are summarized here. Details of this
analysis are found in the HED Human Health Risk Assessment dated April 16, 2002, the EFED
Environmenta Risk Assessment dated April 20, 2002.

Table4. Summary of Lowest DWLOC Valuesfor Atrazine and Its Chlorinated
M etabolites

DWLOC (ppb)
Population Subgroup Acute (One Day) I nter m_ediate (Seasonal) and
Exposure Chronic (Annual) Exposure
General Population not available 68
Infants < 1 year old not available 125
Children1t0 6 not available 23
Children 7 to 12 not available 53
Females 13 to 50 298 60
Males13to 19 not available 68
Males 20 and over not available 68
Seniors not available 68

1) Community Water Systems (CWS) Using Surface
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Water
a) Acute Risk

Based on the Agency’ s deterministic assessment, the measured maximum one-day
concentrations of atrazine plus estimates of the chlorinated metabolites in drinking water do not
exceed the Agency’s level of concern for acute effects, regardless of source, for any relevant
population subgroup.

Based on the Agency’ s screening-level deterministic assessment, one-day concentrations
less than the DWLOC of 298 ppb do not exceed the level of concern for acute effects. The
maximum measured concentration of atrazine and its chlorinated metabolites in any CWS
monitoring for atrazine from 1993 to 1998 was 89 ppb.

b) Intermediate-Term (Seasonal) and Chronic
(Annual) Risk

As stated previoudly, the drinking water concerns expressed for atrazine and its
chlorinated metabolites do not apply to hydroxyatrazine because of its toxicology profile and
environmental fate profile.

Under the Agency’ s screening-level assessment for intermediate-term and chronic
exposures to atrazine and its chlorinated metabolites, 34 out of the 3670 CWS assessed were
above the Agency’slevel of concern based on a comparison of average seasonal concentrations
to the chronic infant DWLOC of 12.5 ppb. These CWS were identified with quarterly average
concentrations of chlorotriazines above levels of concern for infantsin one, two, or three years
between 1993 and 2001. In addition, several of the 34 had annual average concentrations above
the levels of concern for children 1 to 6 years old and adults.

A probabilistic exposure assessment was conducted for 39 CWS, most of which were
identified as being of concern under the screening-level assessment, as listed above. Risk
estimates based on a probabilistic exposure assessment that estimated 90-day average exposures
to atrazine and the chlorinated metabolites indicate that 34 CWS have seasonal concentrations
that exceed levels of concern for infants at the 99.9th percentile of exposure.

In total, 34 CWS serving ~230,000 to 240,000 people had 90-day average exposures that
exceeded levels of concern for infantsin one, two, three, or four years between 1993 and 2001.
Risk estimates for these CWS ranged from 100% to 670% of the chronic PAD for infants at the
99.9th percentile of exposure, and several exceeded levels of concern for children 1 to 6 years
old and adultsas well. The CWS identified and the cPADs for these systems are listed in Table
5 below.

Table5. Risk Estimatesfor High Seasonal Exposuresto Atrazinein Finished Drinking
Water at the 99.9™ Per centile of Exposure* (Calandex™)
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Community Water System (City/State) O/Io n;s;r'l‘tD Ch&)drCEnAlD- 6 W?SSXD

Chariton, IA 235 <100 <100

Sorento, L 183 <100 <100

Flora, IL 211 <100 <100

W. Salem, IL 189 100 <100

Farina, IL 189 <100 <100

White Hall, IL 278 117 <100

Carlinville, IL 128 <100 <100

Gillespie, IL 550 222 172

Hettick, IL 544 222 172

h Shipman, IL <100 <100 <100

z Palmyra-Modesto, IL 350 155 111

m N. Otter Twp ADGPTV, IL 189 <100 <100

Kinmundy, 1L 150 <100 <100

z Salem, IL 528 267 200

: Centralia, IL 255 100 <100

u Hillsboro, IL 272 117 <100

o Louisville, IL 344 122 <100

n North Vernon, IN 200 117 <100

m Omaha, IL 250 111 <100

> Holland, IN 244 128 <100

H Batesville, IN 261 111 <100

: Scottsburg, IN 267 150 105

u Lewisburg, KY 317 128 <100

“ Marion, KY 317 128 <100

4 Iberville, LA 261 117 <100

Dearborn, MO 555 228 155

ﬁ Bucklin, MO 250 100 <100

n Vandalia, MO 189 105 <100

m Sardinia, OH 667 305 205

m Delaware, OH 155 <100 <100
=

24




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Community Water System (City/State) (;) n;ir'l‘tD Ch(i)/lodrCEnAlD -6 W?SS}A}\D
Clermont County, OH 144 <100 <100
Williamsburg, OH 289 122 <100
Mt. Orab, OH 200 <100 <100
Newark, OH 111 <100 <100

The Agency notes that the Shipman reservoir no longer serves as a drinking water source;
in 1999 the town of Shipman was switched to an alternative source of drinking water. The
drinking water source at White Hall was switched from surface water to groundwater in 1997. It
isthe Agency’s understanding that Hettick, IL isalso in the process of defining a new source for
their drinking water needs and will close down the Hettick reservoir in the next couple of years.

The seasonal pulses of atrazine and the chlorinated metabolites detected in monitoring
datathat resulted in exposures above the Agency’s level of concern spanned from several weeks
to several months. Typically, for the year with exposures of concern, pulses lasted from early
spring through the summer and into the fall, and some CWS had high pulses almost all year long.
The higher concentrations occurring in the spring and early summer influence the 90-day
average concentrations all year long.

2) Groundwater

Risk estimates based on screening-level assessments for 14,500 CWS using groundwater
(~33 percent of groundwater CWS in the U.S.) do not exceed the Agency’s level of concern for
acute or chronic effects.

Data to estimate concentrations of the chlorinated metabolites of atrazine in these CWS
using groundwater in 21 major atrazine use states have been developed. The highest
concentration of atrazine and the chlorinated metabolites measured in any CWS in the data set
was ~11 ppb. The 99" percentile concentration value for chlorotriazinesin CWS with prior
detections of atrazine was 1.9 ppb. Both the maximum measured value and the 99" percentile
value are less than the acute DWL OC of 298 ppb, and do not exceed the Agency’s level of
concern for acute effects.

The 50™ percentile concentration value was 0.180 ppb for CWS with prior detections.
The mean concentration value at the 95 percent upper confidence bound was 0.55 ppb for CWS
with prior detections. Both are less than the lowest intermediate-term to chronic DWLOC of
12.5 ppb, and do not exceed the Agency’slevel of concern for chronic effects.

The Agency believes that CWS using groundwater are not impacted as heavily by
atrazine use as CWS using surface water.

3) Domestic Rural Wells

25



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Approximately 10% of the U.S. population receives their drinking water from rural wells,
cisterns or springs. These sources of drinking water are not regulated under the SDWA. Acute
exposures to atrazine and the chlorinated metabolites in drinking water from rural wells do not
exceed the Agency’slevel of concern. The maximum measured concentration of atrazine plus
the chlorinated metabolites in the rural drinking water wells in atrazine use areas monitored by
the registrant was 18 ppb; much less than the acute DWLOC (females 13 to 50) of 298 ppb. In
addition, chronic exposures of adult populations using rural wells for drinking water do not
exceed the Agency’ s level of concern.

However, the Agency has some concerns for chronic exposures of infants and children
drawing drinking water from rural wells located directly in atrazine use aress, i.e., adjacent to
fields where atrazine was used. Eight wells out of 1505 wells monitored had residues of atrazine
and the chlorinated metabolites approaching, equal to, or greater than the chronic DWLOC
(infants <1 year old) of 12.5 ppb. The 1505 wells monitored were selected based on their
location in areas with high atrazine use. Of these, eight wells were resampled in March 2001,
one sample per well. All samples showed concentrations of atrazine and the chlorinated
metabolites less than the DWLOC of 12.5 ppb.

Although the data indicate that levels are decreasing in these wells over time, the Agency
continues to have uncertainty regarding subchronic and chronic exposures of infants using
private rural wellsin close proximity to atrazine use areas for the several reasons. It isdifficult
to interpret typical exposuresin rural wells close to atrazine use areas based on two samples
taken many years apart. There are approximately 13 million drinking water wellsin the U.S,,
thus, the rural well survey (1,505 wells) is inadequate to fully assess exposures to the entire U.S.
population that uses rural wells for drinking water. And finally, limited sampling from the wells
in the survey resultsin ahigh level of uncertainty regarding exposures to atrazine and the
chlorotriazine metabolites for the population using rural wellsfor drinking water.

2. Residential Risk

Atrazineisregistered for use by homeowners to control weedsin turf grass.
Homeowners mixing, loading, and applying atrazine products to their lawns may be exposed to
atrazine through their skin and by inhaling dusts or sprays during application. Residential
exposures are only applicable for those regions of the United States where atrazine is used on
turf grass, generally the Southeast (including Florida).

Adults or children can aso be exposed to atrazine after application has occurred through
contact with treated lawns or other turf areas (i.e., golf courses). In thisinstance, inhalation
exposures are not expected; however, post-application dermal exposures for homeowners and
children (yard work, walking, playing, crawling) and incidental oral exposure for toddlers are
possible. Exposure data are not available on atrazine' s chlorinated metabolites and hydroxy
metabolites; however, residues of the chlorinated metabolites and hydroxy metabolites are not
expected to occur on the surfaces of plants. Therefore, any residential exposure to these
metabolites would be minimal, and risks were not assessed.
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The Agency recognizes that there may be concerns for the potential for children’s
exposure in the home as aresult of agricultural uses of atrazine. Environmental concentrations
of atrazine in homes may result from spray drift, track-in, or from redistribution of residues
brought home on the farmworker’s clothing. Potential routes of exposure for children may
include incidental ingestion and dermal contact with residues on carpets/hard surfaces. Studies
are currently being pilot-tested that will 1ook for sources of major pesticide exposure (including
exposure to atrazine) and will attempt to quantify these exposures.

Risk for all of the potentially exposed populations is measured by a Margin of Exposure
(MOE). A MOE determines how close the amount of residue that individuals are exposed to
cometo aNo Observed Adverse Effect Level (NOAEL), whether exposures are from the use of
a pesticide or from pesticide residues after application. For atrazine, MOES greater than 300 (10
interspecies uncertainty x 10 intraspecies variability x 3 FQPA) do not exceed the Agency’s
level of concern.

a. Toxicity

Thetoxicity of atrazineisintegral to assessing the residential risk. The toxicological
endpoints and other factors used in the residential risk assessment for atrazine are described
below and summarized in Table 6.

As mentioned earlier, the FQPA safety factor for residential exposures was reduced to 3x.
Thisis considered adequate to protect the safety of infants and childrenin ng residential
exposure and risks because the uncertainties relating to drinking water exposure and the existing
monitoring data included in the 10x FQPA safety factor for dietary exposure do not apply to
residential exposure scenarios. Concerns for the effect of the neuroendocrine mode of action on
the development of the young remain. The assumptions inherent to the Agency’ sresidential risk
estimates based on screening-level procedures are conservative and protective. The 3x FQPA
safety factor is being applied across all aggregate risk assessments based on estimated residential
exposures for all populations considered in these risk assessments.

Table6. Summary of Toxicological Endpoints and Other FactorsUsed in the Atrazine
Residential Human Health Risk Assessment

Exposure Dose FQPA
: UF! | Safet Endpoint Stud
Scenario (mg/kg/day) Facto): P y
_ Delayed preputial separation in Pubertal assay (30-
Sho(r)tr-élll"erm TSQIIEEIL_ ~ 6122 F;_) 100 3 male offspring after 30 days of day) NHEERL
T dosing. published literature
Oral Attenuation of pre-ovulatory
Intermecii de NOAEL =1.8 100 3 [utenizing hormone (LH) surge, asa Six-month LH
Term LOAEL =3.65 biomarker indicative of surge- Rat
hypothalamic function disruption
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Table6. Summary of Toxicological Endpoints and Other FactorsUsed in the Atrazine
Residential Human Health Risk Assessment

Exposure Dose FQPA
: UF' | Safet Endpoint Stud
Scenario (mg/kg/day) Facto): P y
Delayed preputial separation in Pubertal assay (30-
Dermal, NOAEL = 6.25 male offspring after 30 days of day) NHEERL
Short-Term? LOAEL ~ 1'2 5 100 3 dosing. Use of the dermal published literature
T penetration factor yields a dose of
104 mg/kg/day.
Dermal, Attenuation of pre-ovulatory Six-month LH
Intermediate- NOAEL= 18 Iqtenl zing hormor)e (LH) surge, asa surge- Rat
and LOAEL = 3.65 100 3 biomarker indicative of
Long-Term? ' hypothalamic function disruption
. _ Delayed preputial separation in Pubertal assay (30-
Inhalation, | NOAEL=625 | 1, | 3 | mae offspring after 30 days of day) NHEERL
Short-Term LOAEL =125 . : .
dosing. published literature
Inhalation, Attenuation of pre-ovulatory Six-month LH
Intermediate | NOAEL=1.8 100 3 lutenizing hormone (LH) surge, asa surge-Rat
and LOAEL =3.65 biomarker indicative of
Long-Term® hypothalamic function disruption

1UF = Uncertainty Factor (100 is the result of a 10x for interspecies variability and 10x for intraspecies extrapolation)

a=The NOAEL of 6.25 mg/kg/day is multiplied by a 3.6 dermal penetration factor.

b = 6% dermal absorption factor for route-to-route extrapolation.

¢ = 100% absorption factor for route-to-route extrapolation.
Residential = A MOE of 300 is required and includes the 3x FQPA Safety Factor

b.

Exposure Assumptions

Residential exposures to atrazine are expected to be short-term in duration (1 to 30 days),
based on label directions that specify no more than two applications of atrazine to home lawns.
Exposures greater than 30 days are not expected because no currently registered residential use
products would result in exposures of this duration due to the use pattern and turf residue
dissipation data on atrazine.

Chemical-specific exposure data, including a Turf Transferable Residue study on
atrazine, and data on residential handlers applying granular and liquid formulations submitted by
the Outdoor Residential Exposure Task Force (ORETF) were used to assess the exposure to
atrazine as aresult of residential application. In addition, analyses were performed using the unit
exposure values in the Pesticide Handlers Exposure Database (PHED), Version 1.1 (August
1998) and using standard assumptions (average body weight, work day, daily areas treated,

volume of pesticide used, etc.).

The quality of the data and exposure factors represents the best sources of data currently
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available to the Agency for completing these kinds of assessments. For example, if appropriate
chemical-specific exposure data are available for atrazine, those data are used instead of the
more generic PHED data. The quality of the data used for each scenario assessed, standard
procedures, and any assumptions made are further discussed in the April 16, 2002, Revised
Human Health Risk Assessment; the August 2002 Revised Occupational and Residential Risk
Assessment; and the January 31, 2003, Addendum to the Revised Human Health Risk
Assessment available in the public docket and online.

Anticipated use patterns and application methods, range of application rates, and area of
lawn treated per day were derived directly from current atrazine labels for residential products.
Application rates specified on atrazine labels for residential uses range up to 2 pounds of active
ingredient per acre on residential turf.

The Agency aso considered exposure to adults or children entering or playing on treated
lawns or entering homes after application of atrazine products (post-application exposure).
These activities are expected to result in short-term exposure (1 to 30 days), based on atrazine
turf residue dissipation data and atrazine s residential use pattern. These data show that atrazine
has a half-life on turf of up to 5 days after spraying or 9 days after granular application, and
requires several weeks to dissipate. However, the Agency does not expect exposures greater
than 30 days, even considering the slow dissipation rates, because the label prohibits application
more than twice per year.

Residential post-application exposure assessments assumed residents wear the following
attire: short sleeved shirt, short pants, shoes and socks, and no gloves.

C. Residential Applicator Risk

The anticipated use patterns and current labeling for atrazine homeowner products
indicate 5 major exposure scenarios for residential applicators, as follows:

Q) mixing/loading/applying liquid formulations using a backpack sprayer,

(2 mixing/loading/applying liquid formulations for application with alow pressure
handwand,

3 mixing/loading/applying liquid formulations for hose-end sprayer,

4 loading/applying granular formulations with a push type spreader, and

(5) loading/applying granular formulations with a bellygrinder.

The Agency does not believe the addition of personal protective equipment (PPE) to
residential handlers (as used for ng occupational handler risk) is appropriate for
homeowner handler exposure assessments. Homeowners often lack access to PPE and do not
possess expertise in the proper use of PPE. Asaresult, homeowner handler assessments are
completed using a single scenario based on the use of short-sleeved shirts and short pants,
common homeowner attire during the pesticide application season. In addition, as mentioned
above, only short-term exposures were assessed, as the Agency does not believe homeowners
who apply atrazine will be exposed for more than afew consecutive days.
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All of the residential handler exposure scenarios considered in the risk assessment, with
the exception of the scenario for application of granular formulations via a bellygrinder as a
broadcast application, were below the Agency’s level of concern (MOEs > 300). MOEs
calculated for each homeowner handler scenario are presented in Table 7, asfollows:

Table7. Homeowner Uses and Risk Concerns (combined dermal & inhalation M OES)

. Rate
Scenario (Ib ai/A) Short-Term MOE

(1) Mixing, loading, and applying liquid formulations via backpack 5 28,000
Sprayer
(2) Mixing, loading, and applying liquid formulations vialow pressure

2 1,600
handwand
(3) Mixing, loading, and applying liquid formulations via hose-end 5 6407
Sprayer
(4) Loading and applying granular formulations via push type spreader 2 1,100°
(5) Loading and applying granular formulations via bellygrinder 65 (broadcast)

2 1,400 (spot

treatment)

@ Calculated using ORETF Unit Exposure Values
d. Post-Application Residential Risk

Atrazine can be used on home lawns, golf courses, and on other turf areas where
exposure to adults and children may occur. Dermal exposure to atrazine may result from
entering the treated area, performing yard work (e.g., mowing), playing or performing other
recreational activities (e.g., golfing) on the treated areas. In addition, incidental oral post-
application exposure to children may occur from *hand-to-mouth” (i.e., ingestion of grass, soil
and/or granular pellets; or hand-to-mouth contact) exposure when reentering treated lawns.

The Agency does not expect post-application inhalation exposure to atrazine to occur
because of low chemical vapor pressure and dilution of vapor outdoors. Thus, this exposure was
not assessed. Handler study data support this conclusion.

Representative turf reentry activities include, but are not limited to:

Q) Adultsinvolved in alow exposure activity, such as golfing or walking on treated turf.

(2)  Adults mowing or other moderate contact activity, for 1-2 hours.

3 Adultsinvolved in a high exposure activity, such as heavy yard work (doses similar to
occupational scenarios for cutting and harvesting sod).

4 Children involved in high exposure activities on turf.

The Agency hasrisk concerns for post-application residential exposuresto children from
incidental oral contact. In children exposed to treated lawns after application of liquid atrazine
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formulations, hand-to-mouth activities and combined oral exposures result in MOESs above the
Agency’slevel of concern. MOEs are 210 for hand-to-mouth activities and 200 for combined

oral exposures. In addition, for children exposed to treated lawns after granular applications, the

Agency has concerns for incidental ingestion of granules. The MOEs for this scenario range
from 16 to 110.

Table8: Residential Short-Term Post-Application Risk Estimates from Atrazine
Application to Lawns

. MOE
Application
Scenario Rate Liquid Granular
(Ib ai/A) ) )
GA NC GA FL
Adult
Turf Contact 2 510 4300 1200
Dermal Walking, Golfing 2 7400 62,000 17,000
Push Mowing Lawn 2 15,000 120,000 34,000
Child
Dermal Turf Contact 2 310 2,600 690
Hand to Mouth Activity | 2 210 950
Turfgrass/Object
Mouthing 2 3300
Ora Ingestion of Soil 2 62,500
Combined? 2 200 730
. 16-31 (1.5% ai)
Ingestion of Granules 2 n/a 57-110 (0.42% 4i)

! The MOEs presented here represent non-irrigated turf. Asthese MOEs were acceptable, irrigated turf
MOEs, generally higher than non-irrigated, were not presented.

Combined includes Hand-to-mouth activity, turfgrass/object mouthing; and ingestion of soil. Ingestion of
granulesis not included because thisis considered an infrequent, episodic event.

Adults may reasonably be expected to perform more than one activity on treated lawnsin
asingle day, but an eight-hour duration of exposureis unlikely. Therefore, it isreasonable to
aggregate the exposures from playing/gardening (highest exposure rate), walking, and mowing
(lower exposure rate) for asingle MOE. The MOE for all post-application adult exposures
combined is 460 and is above the Agency’ s level of concern. It isalso possible that an adult
would apply herbicide spray to alawn and then play on it or mow it later that day. In such an
event, the aggregated dermal MOE for the day would be slightly lower than the target 300 for
that day (MOE=270), based on the liquid application study values, but not based on the granular
residue data. However, this not very likely and is considered a high-end estimate of exposure.
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Itislikely that dermal and oral incidental exposures may occur in the same day for
children playing on atrazine-treated lawn. It can be seen from the MOES presented in Table 8
that the incidental hand-to-mouth (licking fingers) exposure estimate constitutes most of this oral
exposure. The overall MOE of 200 is only slightly less than the MOE of 210 for the hand-to-
mouth estimate. Theindividual dermal and oral routes of exposure each exceed the level of
concern, and aggregating these estimates results in an even lower MOE. Ingestion of granulesis
not aggregated because it is considered an infrequent, episodic event.

3. Aggregate Risk

Aggregate risk assessments have been conducted for acute, short-term, and intermediate-
term to chronic exposures to atrazine and the chlorinated metabolites. Aggregate risk
assessments look at the combined risk from dietary exposure (food and drinking water) and non-
occupational (e.g., residential, golfers, etc...). The acute aggregate risk assessment combines
exposures to atrazine and the chlorinated metabolitesin food and drinking water. The short-term
aggregate risk assessment combines exposures to atrazine and the chlorinated metabolitesin
food and drinking water with residential exposures to atrazine, per se, occurring between 1 and
30 days after use of atrazine products at home. The intermediate-term and chronic aggregate risk
assessment combines exposures to atrazine and the chlorinated metabolites in food and drinking
water alone because intermediate-term (30 days to several months) and chronic (several months
to lifetime) exposure scenarios for the registered non-occupational uses of atrazine are not
expected.

Although arisk assessment for exposures to atrazine's hydroxylated metabolites in food
was conducted, risk assessments aggregating exposures to atrazine's hydroxylated metabolitesin
food, drinking water, and in residential settings were not. Thereislimited dataon
hydroxyatrazine in water, and exposure to the hydroxy metabolites of atrazine in drinking water
is not expected to be significant relative to the chlorinated metabolites. In addition, the Agency
does not expect exposure to hydroxyatrazine from applications of atrazine to turf because
hydroxyatrazine is formed within plant tissues, not on plant surfaces.

a. Acute Aggregate Exposure and Risk Estimates

The aggregate risk assessment for acute exposures to atrazine and the chlorinated
metabolites combines high-end one-day exposures through food and drinking water alone. The
Agency does not believe that high-end exposures through food, drinking water, and residential
use will all occur on the same day. Therefore, acute aggregate risk estimates are the same as
those presented for acute drinking water risks. Exposure to atrazine from food sources and
drinking water do not exceed the Agency’slevel of concern for acute dietary risk for any
relevant subgroup, as described previoudly in Section I11.A.2.a.3.

b. Intermediate-Term and Chronic Aggregate Exposure and Risk
Estimates

The aggregate risk assessment for intermediate-term and chronic exposures to atrazine
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and the chlorinated metabolites combines estimates of high-end seasonal or long-term average
exposures to atrazine in drinking water with long-term average exposures to atrazine in food.
Neither intermediate-term nor long-term (chronic) exposures are expected to occur in the home
from residential uses of atrazine. Therefore, intermediate-term and chronic aggregate risk
estimates are the same as those presented for intermediate-term and chronic drinking water risks
(seesection 111.A.2.a.3). Infants and children are potentially at risk from exposures to combined
residues of atrazine plusits chlorinated metabolites from 34 CWS using surface water based on
available monitoring data. Aggregate intermediate-term and chronic exposuresin CWS using
groundwater are not of concern.

C. Short-Term Aggregate Exposur e and Risk Estimates

Short-term estimates of aggregate risk were calculated for adult applicators and children
and adults exposed to residues of atrazine after application to home lawns. Short-term aggregate
risk estimates that include residential exposures are only applicable for those regions of the
United States where atrazine is used on turf grass (residential and golf courses), generally the
Southeast (including Florida).

The theoretical upper limit in drinking water for short-term exposuresisreferred to asa
short-term DWLOC and is based on exposure estimates for adults and children from average
residues of atrazine in food and exposure to high-end atrazine residues during application or
immediately after application of atrazineto lawns. If the short-term DWLOC values are greater
than the measured average concentrations for atrazine residues in surface water and
groundwater, there is no concern for short-term aggregate exposures to atrazine residues through
food, drinking water, and non-occupational uses. Measured concentrations of atrazine residues
in surface water and groundwater from monitoring data (as presented earlier in this document)
were compared to the calculated short-term DWLOCs.

1 Adult Handlers

Short-term estimates of aggregate risk to adults applying atrazine products to the lawn
and garden combines exposures through the dermal, dietary (food and drinking water), and
inhalation routes. These exposures have acommon toxic effect, delayed puberty as a biomarker
for neuroendocrine effects.

Table 9 below presents the results of the Agency’ s short-term aggregate risk assessment
for adult handlers of atrazine. Of the five exposure scenarios evaluated, only applications of
granular formulations of atrazine applied over 0.5 acres with a belly-grinder results in aggregate
exposures that exceed the Agency’s level of concern.

Aggregate short-term DWLOC values are presented for the five adult handler scenarios
in Table9. Thefirst four DWLOCs presented are greater than the measured maximum weekly
concentration of 89 ppb atrazine and the chlorotriazines in finished drinking water; thus, these
scenarios are not of concern to the Agency. A DWLOC of 0 isassigned for adults applying via
belly grinder because this residential scenario alone exceeds the Agency’s level of concern; thus,
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this scenario is also of concern when aggregated with dietary and drinking water routes of
exposure.

Table9. Short Term Aggregate DWL OCs- Adultsapplying atrazine at 2 Ib ai/A to lawns.

. Aggregate MOE Short Term

S EENOSEETEE (Dermal and Inhalation) | DWLOC (ppb)
(1) Mixing, loading, and applying liquid formulations via
backpack sprayer 28,000 219
(2) Mixing, loading, and applying liquid formulations via 1600 273
low pressure handwand '
(3) Mixing, loading, and applying liquid formulations via
hose-end sprayer 640 105
E;l‘))(le_ Sopardéggerand applying granular formulations via push- 11,000 159
(5) Loading and applying granular formulations via belly 65 0
grinder

2) Adult Post-Application

Short-term estimates of aggregate risk for adults from post-application exposures
combine dietary exposure and post-application dermal exposures after atrazine lawn treatment .
Short-term dermal and dietary exposures have a common toxic effect: delayed puberty as a
biomarker for neuroendocrine effects.

Table 10 summarizes the results of the Agency’s aggregate risk assessment for short-term
exposures of adults exposed to atrazine-treated lawns immediately after application. Short-term
aggregate risk estimates do not exceed the Agency’s level of concern. Weekly concentrations of
atrazine and the chlorotriazine metabolites have been measured in drinking water up to 89 ppb;
since this concentration is less than the remaining DWL OCs, the aggregate risk is acceptable.

Table 10. Short Term Aggregate DWL OCs - Adults exposed to atrazine after
application to lawnsat 2 Ib ai/A.

Exposur e Scenario (formulation) Dermal MOE D\?Vhl(_)ggz)r;b)
Dermal Turf Contact (liquid) 510 130
Dermal Turf Contact (granular) 1200 157
Dermal Contact Walking/Playing Golf (liquid) 7,800 210
Dermal Contact Walking/Playing Golf (granular) 16,000 215
Dermal Contact Pushing Lawn Mower (liquid) 16,000 214
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Table 10. Short Term Aggregate DWL OCs - Adults exposed to atrazine after
application to lawnsat 2 Ib ai/A.

. . Short Term
Exposure Scenario (for mulation) Dermal MOE DWL OC (ppb)
Dermal Contact Pushing Lawn Mower (granular) 35,000 217

3) Child Post-Application

Short-term estimates of aggregate risk to toddlers from post-application residential
exposure to atrazine combine dietary exposures with post-application dermal and incidental oral
exposures after atrazine lawn treatment.

Aggregate risk estimates for short-term exposures to toddlers playing on liquid atrazine-
treated lawns exceed EPA’slevel of concern. Risksto children from aggregated oral residential
post-application exposures (hand-to-mouth transfer of residues, grass and soil ingestion activities
by toddlers on grass) are of concern for liquid formulations (MOE = 200); therefore, any
aggregation through the dermal, inhalation or dietary pathways would result in risk estimates that
further exceed the Agency’s level of concern.

Toddlers risk estimates from individual or aggregated (combined) pathways for
incidental oral exposures based on granular formulations do not exceed the Agency’s levels of
concern; i.e.,, aMOE of 730. Toddlers risk estimates from dermal exposures based on granular
formulations also do not exceed the Agency’s levels of concern; i.e., MOEs of 690 (for
applications that are not watered-in immediately after application and 2000 for applications that
are watered-in immediately after application). Combined dermal and incidental oral exposures
for toddlersresult in aMOE of 350 or greater and also do not exceed the Agency's level of
concern. Short-term DWLOCs for toddlers post application aggregate exposures, inclusive of
dermal, incidental oral, and dietary (food + drinking water) exposures, do not exceed HED’ s
level of concern for granular formulations watered-in after application to turf. Short-term
DWLOCsfor toddlers post application aggregate exposures exceed the Agency’slevel of
concern for granular formulations.

Exposure to atrazine through ingestion of granules by toddlers result in MOEs of 16 to
110. Granule ingestion by toddlersis considered an episodic event (a stand aone incident) and
has not been aggregated with either other incidental oral exposures or dermal and dietary
EXPOSUres.

Table 11 below presents the short-term aggregate MOEs and DWL OCs for toddlers
exposed to atrazine after lawn applications.
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Table 11. Short-Term Aggregate DWLOCs- Toddlers exposed to atrazine after liquid
and granular applicationsto lawns.

. L Aqggregate
Formulation/Application . Short-Term
Type of Exposure Rate (Ibs ai/acre) Dermal MOE Inud&n(t)aIJEOral DWLOC (ppb)
Dermal Contact on Turf 2 1b ai/acre (liquid) 310 200 zero
Dermal Contact on Turf 1 1b ai/acre (liquid) 610 390 zero
Dermal Contact on Turf 2 |b ai/acre (granular) 690 730 12-14
without watering-in
Dermal Contact on Turf 2 |b ai/acre (granular) 2000 730 35-39
with watering-in

4, Occupational Risk

Workers handling pesticide products can be exposed to atrazine through mixing, loading,
and/or applying this pesticide, and through reentering treated sites. Occupational handlers of
atrazine include: individual farmers and other growers who mix, load, and/or apply pesticides,
commercial, professional, or custom agricultural applicators; commercial pest control operators;
and lawn care and turf management professionals. The post-application occupational risk
assessment considered exposures to workers entering treated sitesin agriculture. Risk for all of
these potentially exposed populations is measured by a Margin of Exposure (MOE) which
determines how close the occupational or residential exposure comesto a No Observed Adverse
Effect Level (NOAEL). Generaly, MOESs greater than 100 do not exceed the Agency’ srisk
concern.

a. Toxicity

Thetoxicity of atrazine isintegral to assessing the occupational risk. The Agency has
conducted short-term and intermediate-term dermal and inhalation exposure assessments for the
occupational handler. In addition, the Agency has conducted short-term post-application dermal
and inhal ation exposure assessments. Long-term (chronic) occupational exposures are not
anticipated based on atrazine' s use pattern.

All risk estimates are based on the most current toxicity information available for
atrazine, including a 21-day dermal toxicity study. The toxicological endpoints, and other
factors used in the occupational risk assessments for atrazine are summarized in Table 12 below.
Please note that the occupational dermal and inhal ation endpoints are the same as those used in
the dietary drinking water assessment and in the residential risk assessment.

A dermal absorption factor of 6% (rounded up from 5.6%) was selected, based on a
human study in which 10 volunteers were exposed to a single topical dose of atrazine. An
inhal ation absorption factor of 100% is applied. The FQPA Safety Factor is not applicable to the
Occupational Risk Assessment.
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Table12. Summary of Toxicological Endpointsand Other FactorsUsed in the
Atrazine Occupational Risk Assessment

Exposure Dose 1 .
Scenario (mg/kg/day) UF Endpoint Study
Delayed preputial separation in Pubertal assay (30-
Dermal, NOAEL = 6.95 mal e offspring after 30 days of day) NHEERL
Short-Term? o 100 | dosing. Use of the dermal published literature
LOAEL =125 . )
penetration factor yields a dose of
104 mg/kg/day.
Dermal, Attenuation of pre-ovulatory Six-month LH
Intermediate- | NOAEL=1.8 100 |utenizing hormone (LH) surge, asa surge- Rat
Term? LOAEL =3.65 biomarker indicative of
hypothalamic function disruption
. _ Delayed preputial separation in Pubertal assay (30-
Slhnhal al on,c NOA EL__ 6.25 100 | male offspring after 30 days of day) NHEERL
ort-Term LOAEL =125 . : .
dosing. published literature
Inhalation, Attenuation of pre-ovulatory Six-month LH
Intermediate- | NOAEL=1.8 100 lutenizing hormone (LH) surge, asa surge-Rat
Term® LOAEL =3.65 biomarker indicative of
hypothalamic function disruption

YJF = Uncertainty Factor (100 is the result of a 10x for interspecies variability and 10x for intraspecies

extrapolation)

a=The NOAEL of 6.25 mg/kg/day is multiplied by a 3.6 dermal penetration factor.
b = 6% dermal absorption factor for route-to-route extrapolation.
¢ = 100% absorption factor for route-to-route extrapolation.

Atrazine has low acute dermal and inhalation toxicity. It isnon-irritating to skin,

minimally irritating to the eyes and is not a skin sensitizer. It isclassified under Category 111 for

acute oral toxicity. Table 13 summarizes the acute toxicity of atrazine.

Table 13. Summary of Resultsfrom Acute Toxicity Studies of Technical Atrazine

Gu;\clislme Test Results Toxic Category
81-1 Acute Oral LD, - rat LDs, > 1,869 mg/kg (M&F I
combined)
81-2 Acute Dermal LD, - rat LD, > 2,000 mg/kg (M&F Il
combined)
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GuKljce;Ime Test Results Toxic Category
81-3 Acute Inhalation LC,, - LC, > 5.8 mg/L (M&F combined) v
rat
81-4 Eye Irritation - rabbit Non-irritant v
81-5 Dermal Irritation - rabbit | Non-irritant v
81-6 Dermal Sensitization Non-sensitizer
b. Occupational Exposure

Several chemical-specific studies that were submitted to the Agency by the technical
registrant were used together were used to assess the occupational handler risks from use of
atrazine for most exposure scenarios. Exposure studies submitted to the Agency by the Outdoor
Residential Exposure Task Force (ORETF) were also used in the occupational (and non-
occupational) risk assessments for applicators.

In addition, the Agency generated MOES to assess risk to commercial handlers engaged
in impregnating atrazine onto dry bulk fertilizer using dermal and inhalation unit exposure data
from the Pesticide Handlers Exposure Database (PHED), Version 1.1 (August 1998). The
PHED scenario for mixing/loading liquids using a closed system were used as a surrogate to
estimate these exposures. However, such an exposure surrogate is less appropriate for
estimating exposures due to transferring the treated dry bulk fertilizer from an auger truck to the
application equipment. There are no data or reasonabl e surrogate available for this operation.

Three chemical-specific studies, one of dislodgeable foliar residue on corn, and two of
transferable turf residues (TTR), were submitted to the Agency and used in the post-application
occupational risk assessment. In addition, transfer coefficients used were based on data
submitted by the Agricultural Reentry Task Force (ARTF), where possible. Most of the atrazine
used in agriculture is applied to corn and sorghum early in the season, either before weeds
emerge or when the crops are quite small, generally lessthan 12 inches high. This, and the
degree of mechanization in cultivating these crops, leads the Agency to conclude that post-
application exposure to workersis low.

Anticipated use patterns and application methods, range of application rates, and daily
amounts treated were derived from current labeling. Maximum application rates specified on
atrazine labelswere 2.0 Ib ai/A, with afew exceptions. Maximum label rates were used to
estimate handler exposure. The Agency uses acres treated per day values that are thought to
represent an eight-hour workday for a particular type of application equipment or a specific crop.

Occupational handler exposure assessments are conducted by the Agency using different
levels of personal protection. The Agency typically evaluates all exposures with baseline
protection and then adds additional protective measures using atiered approach to obtain an
appropriate MOE (i.e., going from minimal to maximum levels of protection). The lowest suite
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of personal protective equipment (PPE) is baseline PPE. If required (i.e., MOEs are less than
100), increasing levels of risk mitigation PPE are applied. If MOEs are still less than 100,
engineering controls (EC) are applied. The levels of protection that formed the basis for
calculations of exposure from atrazine activities include:

. Baseline: Long-sleeved shirt and long pants, shoes and socks (includes
gloves for the applicator in scenario 5).
. PPE: Baseline + coveralls, chemical-resistant gloves, and a dust/mist

respirator (see table for specifics by scenario)

Engineering controls: Engineering controls, such as closed cab tractor for application
scenarios, or a closed mixing and loading system such asafarm
closed mechanical transfer system for liquids or a package based
system. Some engineering controls are not feasible for certain
scenarios. Some formulation types qualify as engineering controls
for the purpose of controlling exposure during mixing and loading,
such as water soluble packets.

C. Occupational Handler Risk Summary

Inhalation and dermal exposure to atrazine can result from occupational use. The
Agency assessed dermal and inhalation risks (MOEs) for each crop currently registered for
atrazine. For atrazine, occupational MOEs greater than 100 are not of risk concern to the
Aqgency.

1) Agricultural Handler Risk

The Agency has determined that there is potential atrazine exposure to mixers, loaders,
applicators, and other handlers using atrazine in accordance with the current use patterns.
Fourteen major agricultural handler exposure scenarios were identified for atrazine, as listed
below. The major handler scenarios involved multiple crops and application rates, resulting in
severa different exposure estimates. The largest agricultural use of atrazine involves the
mixing, loading and application of atrazine to row crops and results in the largest potentially
exposed occupational population.

(1a) mixing/loading liquid formulations for aerial application,

(1b)  mixing/loading liquid formulations for groundboom application,

(1c) mixing/loading liquid formulations for rights-of-way sprayer application to
roadside,

(1e) mixing/loading/incorporating liquid formulationsinto liquid and dry bulk
fertilizer (commercial & on-farm techniques),

(2a8) mixing/loading dry flowable formulations for aerial application,

(2b)  mixing/loading dry flowable formulations for groundboom application,

(2c) mixing/loading dry flowable formulations for rights-of-way sprayer application to
roadside,

3 loading granular formulations,
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4 applying liquids with aircraft,

) applying liquids with groundboom sprayer,

(6) applying liquids to roadsides with rights-of-way sprayer,

(8 applying impregnated dry bulk fertilizer with a tractor-drawn spreader,

9 applying granular formulations with a tractor-drawn spreader,

(15) flagging for aerial spray applications

(16a) mixing/loading wettable powder formulations for aerial application; and
(16b) mixing/loading wettable powder formulations for groundboom application.

PPE requirements on current atrazine labels are typically long-sleeved shirt, long pants,
shoes, socks and waterproof gloves. Mixers and loaders must also wear protective eyewear.
(mixerg/loaders).

As summarized in Table 14, occupational risks are of concern (i.e MOEs < 100) for some
scenarios even when maximum PPE are utilized. Handler risks are also of concern for afew
scenarios with engineering controls. Engineering controls are considered to be the maximum
feasible mitigation. These involve several scenarios for the incorporation of atrazine into liquid
or dry bulk fertilizer, handlers mixing and loading wettable powders for application to 350 acres
of sugarcane at 4 Ib ai/A, and handlers applying liquids with aright of way sprayer to 40 acres of
roadsides at 2 |b ai/A.
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Table14. Occu

pational Handler Aggregate (Dermal plusInhalation) Margins of Exposure (PHED)

L evels of Protection

Baseline PPE? ECs
Scenario Crop/Use Site Rate' Acres
Inter- Inter- Inter-
Short Term mediate Short Term mediate Short Term mediate
Term Term Term
Mixer/L oader
(1a) Liquid Conifer forests 4 350 2 0.4 248 61 520 130
formulations for Christmas tree farms
aeria application
Sugarcane 4 2 04 248 61 520 130
350
2.6 3 0.7 381 94 800 200
Chemical falow 3 1200 1 na 96 na 200 na
350 2 0.6 330 82 690 170
1.4 1200 1 na 206 na 430 na
350 5 13 708 170 1500 370
CRP or grasslands 2 1200 1 na 144 na 300 na
350 4 0.9 495 120 1000 260
Corn 2 1200 1 na 144 na 300 na
Sorghum
350 4 0.9 495 120 1000 260
1 1200 2 na 289 na 610 na
350 7 2 991 240 2100 520
Sod Farms 4 (FL) | 350 2 0.4 248 61 520 130
2 350 4 1 495 120 1000 260
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L evels of Protection

Basedline PPE? ECs
Scenario Crop/Use Site Rate Acres
Inter- Inter- Inter-
Short Term mediate Short Term mediate Short Term mediate
Term Term Term
(1b) Liquid Macadamia nuts 4 80 8 2 1084 270 2300 560
formulations for Guava
groundboom Conifers
application
Sugarcane 4 80 8 2 1084 270 2300 560
2.6 80 12 3 1667 410 3500 870
Chemical Fallow 3 450 2 na 257 na 540 na
200 4 1 578 140 1200 300
1.4 450 4 na 550 na 1200 na
200 9 2 1238 310 2600 640
CRP or grasslands 2 450 3 na 385 na 810 na
200 6 2 867 210 1800 450
Corn 2 450 3 na 385 na 810 na
Sorghum
200 6 2 867 210 1800 450
1 450 6 na 771 na 1600 na
200 12 3 1734 430 3600 900
Roadsides 1 40 62 15 8669 2100 18,000 4500
2 31 8 4335 1100 9100 2300
Sod farms 4(FL) | 80 8